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Appendix A 



SAMPLE INSTRUMENTS 

1. The Teacher Problem-Solving Interview 

2. Teacher Instructional Planning Interview 

3. The Teacher Post Interview 

4. Coversheet for Narrative Notes and Narrative Notepad Page 

5. Rating Form for the Lesson Rating Instrument 

6. Lesson Segments Summary Sheet 

7. Your Perceptions of Today's Lesson 

8. Classroom Description Instrument 

9. Teacher Planning Questionnaire 
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The Teacher Problem-Solving Interview 



As you know, we are Interested In problem solving and problem- 
solving Instruction. We have chosen however, to approach the Issue 
from the teacher's perspective, focusing on the concerns and conceptions 
you have about teaching mathematics In general and problem solving in 
particular. Rest assured that all your comments will be kept completely 
confidential . 
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TEACHER: 

DATE: 

Teacher Problem-Solving Interview Questions 

HOW WOULD YOU CHARACTERIZE YOUR TYPICAL MATH LESSON? 

Probes: WHAT ACTIVITIES WOULD STUDENTS DO? 

WHAT TYPE OF GROUPING ARRANGEMENTS WOULD YOU USE? 

HOW OFTEN WOULD ALTERNATIVE METHODS BE USED? 

(e.g., small groups working on problems, use of media, 

students projects) 

WHY SO MUCH (LITTLE)? 



HAVE YOU ATTENDED WORKSHOPS OR INSERVICE TRAINING SPECIFICALLY ON 
MATH PROBLEM SOLVING? HOW MANY AND WHEN? 



SOME EDUCATORS HAVE DESCRIBED TODAY'S MATH TEXTBOOKS AS GLORIFIED 
WORKBOOKS THAT ARE FILLED WITH PROBLEMS BUT CONTAIN VERY LITTLE 
INSTRUCTION. DO YOU AGREE OR DISAGREE? 

Probes: If agree : 

WHERE DO YOUR IDEAS ABOUT HOW TO TEACH COME FROM 
IF SO LITTLE INSTRUCTION IS PROVIDED IN THE 
TEXTBOOK? 

If disagree : 

HOW GOOD IS THE INSTRUCTION IN THE TEXTBOOK? 



HOW DO YOU LIKE THE WAY YOUR TEXTBOOK HANDLES PROBLEM SOLVING? 

Probes: DO YOU HAVE THE PROBLEM-SOLVING SECTION OF THE 

TEACHERS' RESOURCE BOOK? IF YES, DO YOU USE IT? 
WHY OR WHY NOT? 

HOW ARE THE WORD PROBLEMS IN YOUR TEXTBOOK? 
ARE THERE ENOUGH WORD PROBLEMS? 



IS DRILL AND PRACTICE IMPORTANT IN MATH? WHY OR WHY NOT? 
Probes: CAN STUDENTS GET BY WITH LESS DRILL AND PRACTICE? 

CAN THEY G£T BY WITH LESS SEATWORK? 



A NUMBER OF NATIONAL SURVEYS HAVE INDICATED THAT STUDENTS HAVE 
DIFFICULTIES WITH WORD PROBLEMS IN MATH. WHY DO YOU THINK WORD 
PROBLEMS CAUSE SO MUCH TROUBLE? 

Probes: HOW MUCH TROUBLE DO STUDENTS HAVE WITH VOCABULARY? 

HOW MUCH TROUBLE DO STUDENTS HAVE WITH UNDERSTANDING 
THE PROBLEM? 

HOW MUCH TROUBLE DO STUDENTS HAVE WITH COMPUTING THE 
ANSWER ONCE THEY FIGURE OUT THE PROBLEM? 



HOW MUCH PROBLEM SOLVING DO YOU THINK YOUR STUDENTS ARE DOING 
DURING A TYPICAL MATH LESSON? WHY DO YOU SAY THAT? 

Probes: DO HIGH ABILITY STUDENTS DO MORE OR LESS PROBLEM 

SOLVING THAN AVERAGE OR LOW ABILITY STUDENTS? 
WHY OR WHY NOT? 



HOW IMPORTANT DO YOU THINK PROBLEM SOLVING SHOULD BE IN THE MATH 
CURRICULUM? WHY? 

Probes: WILL MATH PROBLEM-SOLVING SKILLS HELP STUDENTS IN 

THEIR OTHER COURSES? 

WILL MATH PROBLEM-SOLVING SKILLS HELP STUDENTS IN 
THEIR FUTURE SCHOOL WORK? 

WILL MATH PROBLEM-SOLVING SKILLS HELP STUDENTS 
AFTER THEY GET OUT OF SCHOOL AND GET A JOB? 
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HOW WOULD YOU DEFINE PROBLEM SOLVING? (Let teachers define with 
little prompting If possible.) 

Probes: WHAT ARE THE MAJOR COMPONENTS OR PROCESSES THAT 

STUDENTS GO THROUGH WHEN SOLVING PROBLEMS? 

ARE THESE SKILLS LEARNED IN SCHOOL? 



SHOULD STUDENTS MASTER COMPUTATION SKILLS FIRST BEFORE THEY ARE 
GIVEN WORD PROBLEMS IN THE SAME AREA? 

Probes ; If yes : TO WHAT DEGREE OF MASTERY? 

If no: WHY NOT? 
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11. HOW OFTEN DO YOU TEACH PROBLEM-SOLVING SKILLS? 

Probes: HOW OFTEN DO STUDENTS WORK ON WORD PROBLEMS? 



12. WHAT ARE THE BEST TYPES OF PROBLEM SOLVING ACTIVITIES? 

Probes: HOW OFTEN DO YOU USE THESE ACTIVITIES? WHY DO 

YOU USE THESE SO LITTLE (MUCH)? 

HOW OFTEN DO STUDENTS WORK ON PROBLEMS IN SMALL 
GROUPS? 
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IIHAT ARC THE MAJOR ROADBLOCKS FOR tOU IN TERMS OF TEACHING PROBLEM 
SOLVING? 

Preb«i: NHAT MOULD BE THE NUMBER ONE THING THAT MOULD IMPROVE 

YOUR ABILITY TO TEACH PROBLEM SOLVING? MHY? 

THE NUMBER TMO THING? MHY? 



IF YOU EMPHASIZED MORE PROBLEM SOLVING IN YOUR MATH CURRICULUM, 
MHERE MOULD THE EXTRA TIME COME FROM? 

prob»» ; MOULD CERTAIN TOICS OR ACTIVITIES BE ELIMINATED? 
MHICH ONES? 



SHOULD WORD PROBLEMS BE INTERSPERSED THROUGHOUT THE DIFFERENT 
UNITS IN THE TEXTBOOK OR SHOULD THEY BE CONCENTRATED IN A UNIT 
ON PROBLEM SOLVINP. OR BOTH? WHY? 



WOULD YOU SAY THAT YOU USUALLY FOCUS ON COMPUTATION SKILLS OR DO 
YOU FOCUS ON HIGHER-ORDER SKILLS LIKE APPLICATION AND ANALYSIS? 
WHY? 
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17 DO YOU FOCUS MORE ON THE UNDERSTANDING OF WORD PROBLEMS OR THE 
ACTUAL SOLUTION OF WORD PROBLEMS? WHY? 



18 DO YOU FOCUS MORE ON SHOWING AND EXPLAINING TO STUDENTS HOW 
TO DO MATHEMATICS OR DO YOU FOCUS MORE ON GETTING STUDENTS TO 
UNDERSTAND SOMETHING NEW ON THEIR OWN? WHY? 
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19. IF YOU GAVE STUDENTS A PROBLEM NOT FOUND IN THEIR TEXTBOOK, DO 
YOU THINK THEY WOULD HAVE DIFFICULTIES? WHY OR WHY NOT? 
(Show teacher the problew on the next page.) 



20. WHAT DO YOU THINK ABOUT THE FOLLOWING STATEMENT? 

DURING 7TH and 8TH GRADES, INTENSIVE FOCUS ON PROBLEM 
SOLVING SHOULD BECOME A VEHICLE TO EXERCISE, CONFIRM, 
AND DEVELOP FURTHER ALL BASIC SKILLS. 
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21. WHAT DO YOU THINK ABOUT THIS STATEMENT? 

DIFFICULTY WITH PARE R-AND-PE NCR COMPUTATIONAL ALGORITHMS 
SHOULD NOT INTERFERE WITH THE LEARNING OF PROBLEM SOLVING 
STRATEGIES. 



22. IS THERE ANYTHING FINAL YOU WOULD LIKE TO SAY OR ADD ABOUT 
PROBLEM SOLVING IN MATH? 
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TEACHER: 
DATE: 



Teacher Instructional Planning Interview Questions 



1. TO GET STARTED, TAKE A FEW MINUTES AND GIVE ME AN OVERVIEW OF THE UNIT 
THAT YOU HAVE PUT TOGETHER. WHAT HAVE YOU PLANNED FOR THE UNIT? (Let 
teachers talk about what the unit looks like with little prompting, if 
possible.) 



2. HOW DID YOU GO ABOUT PLANNING THE UNIT? WHAT STEPS DID YOU GO THROUGH? 
(The intent of these questions is to get at the starting point of the 
planning process — e.g., problems, objectives, activities, or something 
else— and determine how this starting point gets transformed into an 
actual instructional plan.) 

Probes: WHAT WAS THE VERY FIRST THING YOU DID DURING PLANNING? 

(Prompt teachers to go through all their steps, e.g., 
"AND THEN WHAT DID YOU DO?") 
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DID YOU ALREADY HAVE AN IDEA ABOUT THE ORGANIZATION CF YOUR LESSONS 
BEFORE THE DETAILS HERE FILLED IN (e.g.. review then practice)? IF 
YES, WHAT WAS IT? 



HOW MUCH TIME DID IT TAKE TO PLAN THIS UNIT? (Get In minutes or hours.) 
DID YOU PLAN THE ENTIRE UNIT AT ONCE OR DID YOU PLAN IT IN MORE THAN ONE 
SITTING? 
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VWAT WAS THE HARDEST PART OF PLANNING THIS UNIT? WHAT WAS THE EASIEST? 
WHAT WOULD HAVE MADE THE PLANNING EASIER? 



HOW WAS PLANNING THIS UNIT DIFFERENT FROM PLANNING FOR YOUR REGULAR 
INSTRUCTION? WAS IT EASIER OR HARDER THAN PLANNING YOUR REGULAR 
INSTRUCTION? WHY? 
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13. For EACH lesson, obtain the following Information (use summary sheet): 

a. WHAT OBJECTIVE IS BElNfi TAUGHT? 

b. WHAT ACTIVITIES WILL STUDENTS DO (e.g., seatwork, games, discussion)? 
WHY USE THL5JL ACTIVITIES? 

C. WHAT PROBLEMS WILL BE USED? (Get exact paqe numbers of problems If 
chosen trom our book. If other problems are to be used, get copies.) 

d. HOW DID YOU DECIDE WHAT PROBLEMS TO GIVE STUDENTS? WHY DID YOU 
DECIDE TO SELECT THESE PROBLEMS? WHAT ISSUES DID YOU CONSIDER IN 
SELECTING PROBLEMS (e.g., fractions vs. whole numbers, new material 
vs. review material). 

e. DID YOU SELECT ANY NON-ROUTINE PROBLEMS? WHY OR WHY NOT? 

f. ARE THERE ANY PARTICULAR CONCERNS OR POTENTIAL PROBLEM AREAS WITH 
THIS LESSON? 

g. HOW DO YOU EXPECT THIS LESSON TO GO—VERY GOOD, GOOD, FAIR, POOR? 



(To help keep track of the lesson you are discussing, you can check 
off the days as you proceed through the lessons.) 

[ ] Day 1 [ ] nay 2 [ ] Day 3 

C ] Day 4 F ] Day 5 C ] Day 6 

14. IS THERE ANYTHING ELSE YOU WOULD LIKE TO SAY ABOUT THE PLANNING OF THE 
UNIT? 



ERIC 



24 

A-20 



The Teacher Post-Study Interview Questionnaire 



1. CONSIDERING THE PROBLEM-SOLVING UNIT OVERALL, DID THE UNIT GO 
PREHY MUCH AS PLANNED? 

Probes: If yes, did you make any changes? What were they? 
Why did you make them? 

If no, what changes did you make? Why did you make 
these changes? 



2. WHAT WAS THE MAJOR DIFFICULTY YOU HAD IN TEACHING THIS PROBLEM- 
SOLVING UNIT? 



3. WE ARE INTERESTED IN THE TIME YOU HAD FOR INSTRUCTION. DID YOU 
HAVE JUST ENOUGH, TOO MUCH, OR TOO LITTLE TIME TO COVER THE FOUR 
OBJECTIVES? 

Probes: Why too much time? How much more time would you need? 



4. DID YOUR TEACHING IN THE PROBLEM-SOLVING UNIT DIFFER FROM YOUR 
REGULAR TEACHING? IF SO, HOW? 
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HOW DID THE STUDENTS REACT TO THE PROBLEM-SOLVING UNIT? 

Probes: Why do you think they liked It? Why did they dislike 
It? 



NOW THAT YOU HAVE TAUGHT THE PROBLEM-SOLVING UNIT, DO VOU THINK 
THAT PROBLEM SOLVING SHOULD BE TAUGHT AS A UNIT OR PERIODICALLY 
THROUGHOUT THE YEAR? 



WHAT ADVICE WOULD YOU GIVE TO OTHER TEACHERS WHO ARE INTERESTED 
IN TEACHING PROBLEM SOLVING? 



IS THERE ANYTHING YOU WOULD LIKE TO ADD ABOUT YOUR PARTICIPATION 
IN THIS STUDY? 
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Covefihttt for Narrative Notes 



Date: Day of Week: M Tu W Th 

Teacher: Observer: 



CUif/Perlod: Period Begins: Period Ends: 

Number of Students: Number of Adults: 

Boys ____ Teachers 

Girls Other Adults Specify: 



What Is on the chalkboard to begin class: 



Special Comments: 
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TMChr: Observer: ««te; Page _ of, 



Teacher: 
Date: 
Observer: 



Rating Form for 
The Lesson Rating Instrument 

Check the one rating that Is most appropriate for the class that you Just 
observed. Try to think of each Item Individually as you make your rating; 
do not allow a rating on one Item to Influence the rating on other Items. 
You should refer to the descriptions of each scale as you make the ratings. 



1. Teacher orients students to learning 

[ ] No orientation 

[ ] Low orientation 

[ ] Moderate orientation 

[ 1 High orientation 

r j Very high orientation 



2. Teacher's use of realistic and relevant examples 

[ ] No use of realistic examples 
] Low use of realistic examples 
1 Moderate use of realistic examples 
[ 1 High use of realistic examples 
[ j Very high use of realistic examples 



3. Teacher's divergent orientation 

[ ] Very low divergent orientation 
; 1 Low divergent orientation 

i Moderate divergent orientation 
■ ] High divergent orientation 
; j Very high divergent orientation 



4. Teacher's use of discovery techniques 

r ] No discovery techniques 

[ ] Low discovery techniques 

f 1 Moderate discovery techniques 

[ ] High discovery techniques 

[ ] Very high discovery techniques 



5. Lesson challenge 

[ 1 Very low challenge 

[ ] Low challenge 

r ] Moderate challenge 

[ ] High challenge 

[ ] Very high challenge 



ERIC 



A-2530 



Lesson complexity 



[ ] Very low lesson complexity 

[ ] Low lesson complexity 

[ ] Moderate lesson complexity 

[ ] High lesson complexity 

[ ] Very high lesson complexity 



Activity flow and lesson p ace 

r ] Very poor activity flow 
[ ] Poor activity flow 
[ ] Moderate activity flow 
f ] Good activity flow 
[ ] Excellent activity flow 



Lesson closure 

[ ] No lesson closure 

[ ] Low lesson closure 

[ ] Moderate lesson closure 

[ ] High lesson closure 

[ ] Very high lesson closure 



Classroom discipline techniques 

[ ] Very low management 

[ 1 Low management 

r ] Moderate management 

[ ] High management 

[ ] Very high management 



LESSON SEGHENTS SUHHARY SHEET 



Page of ^ 



Teacher: 



Observer: 



Date: 



Official Class Beqinning Time: 



Official Class Ending Time: 




Segment 
and Name 



I 

N 

SI 



.T2 



Segment 
Time 



Begin: 



Delivery 
Systems Used 
(In sequence) 



End: 



Begin: 



End: 



Begin: 
End: 

Begin: 



End: 



Begin: 



End: 



Grouping 
Arrangement 



Assignment 
Pattern 



Content and Actual Assignment (If any) 




Your Perceptions of Today's Lesson 



We want your Impression of how well the lesson went today. Please answer 
the questions on this page (both sides) as soon as possible after the 
lesson Is completed, preferably before the next class begins. 

Circle only one response for each question. 

1. What proportion of the students do you estimate had difficulty learning 
your lesson objective today? 

a. none of the students had difficulty 

b. only a few 

c. about one-fourth 

d. about one-half 

e. about three-fourths 

f. almost all 

g. all of the students had difficulty 

2. What proportion of the students do you estimate were Involved In your 
lesson assignments today? 

a. none of the students were Involved 

b. only a few 

c. about one-fourth 

d. about one-half 

e. about three-fourths 

f. almost all 

g. all of the students were Involved 

3. What proportion of the students do you estimate cooperated well In your 
lesson activities today? 

a. none of the students cooperated 

b. only a few 

c. about one-fourth 

d. about one-half 

e. about three-fourths 

f . almost all 

g. all of the students cooperated 



4. Compared to what I had planned, today's lesson went 

a. exactly as planned. 

b. slight different than planned. 

c. moderately different than planned. 

d. very different than planned. 

Over. . . 
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5. Considering the lesson overall, please rate how well you think the lesson 
went today? 

a. very good 

b. good 

c. fair 

d. poor 



If you selected (a) or (b), please answer number 6 only. 
If you selected (c) or (d), please answer number 7 only. 



COMPLETE ONLY ONE OF THE FOLLOWING; 



6. 1 think the main reason why today's lesson was successful was because 

a. the lesson content was at the right level of difficulty. 

b. there were few student discipline problems. 

c. the teaching methods used were appropriate. 

d. the lesson activities maintained the attention of students. 

e. the pace of the lesson did not slow down too much. 

f. the students achieved the purpose of the lesson. 

7. I think the main reason why today's lesson was not particularly successful 
was because 

a. the lesson content was too difficult. 

b. the lesson content was too easy. 

c. there were too many student discipline problems. 

d. the teaching methods used were Inappropriate. 

e. the lesson activities did not maintain student attention. 

f. the lesson pace slowed and dragged on. 

g. the students did not achieve the purpose of the lesson. 
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Classroom Description Instrument 



1. Name of school : _ 

2. Name of teacher: 

3. Name of observer: 



4. Grade level (s) of class: 



5. Total number of students: Boys Girls 

6. Racial composition: (Give number of students) 

White Asian 



Black Other: 

_ Hispanic 

7. Number of aides in class: How many days per week: 

Who are they (parents, 
student teachers): 



8. How would you characterize this class in general? (Ask teacher) 

a. remedial d. slightly above average 

b. slightly below average e. accelerated 

c. average 

9. What proportion of this class entered the year already needing remedial 
work in math or were below grade level? (Ask teacher) 

a. all of the class d. some of the class 

b. most of the class e. none of the class 

c. about half of the class 

10. How homogeneous in mathematical ability is this class? (Ask teacher) 

a. little range in ability d. large range in ability 

b. some range in ability e. extreme range in ability 

c. normal range in ability 



Draw a imd of the physical lay out of the classroom within the boundaries 
proJlSe^Sn thrnext'page. Identify doors, windows, ^"rn^t^re fe^cher's 
desk, special displays or materials, student centers, and bulletin 
boards! Use the spa?e below the diagram to decrlbe locations that need 
special explanation. 



Give a general description of the classroom. Including size, general 
apJea?aScS! carpets, windows, student projects exhibited, what Is on 
the walls, etc. 
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Observer 



School 



Teacher 



Use this space for any special explanations necessary. 
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Teacher Planning Questionnaire 



Thank you for participating In the Intermediate Math Study. Without 
your assistance and help, we would not be able to carry out our research 
project. 

This questionnaire Is designed to help us describe some of the major 
aspects of your approach to the planning of curriculum and Instruction. 
Since teachers have different ways of planning for Instruction that are 
equally effective, there are no right or wrong answers to the questions 
that follow. We are Interested In teacher planning because we think we 
can get a better understanding of how you teach by obtaining Information 
on how you plan. So please answer the questions honestly and carefully. 

We realize that this Is a long questionnaire and that It will take some 
time to complete. The questions can be completed at your convenience and 
they need not all be completed In a single sitting . All we request of you 
{s that you do not discuss the questions with your colleagues before you 
answer them. 

We are Interested In your typical planning for math classes. Therefore, 
answer these questions with your regular mathematics classes In mind. 

Please rest assured that your responses to the questions will be treated 
with the strictest confidence and will be used for research purposes only. 
Your name will not be associated with your responses (we will code your 
questionnaire) and only the research staff will read your questionnaire. 
No one from your school or district will see your questionnaire. 

Thank you again for your assistance. 
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I. BACKGROUND 

1. Name: 

2. School: 

3. Sex: [ ] Male [ ] Female 

4. Age: [ ] 20-24 [ ] 25-29 [ ] 30-39 

[ ] 40-49 [ ] 50-59 [ ] 60 or older 

5. Grade level certification: 

(Please specify) 



6. Teaching experience: (Fill in number of years) 

Total years experience as teacher 

Total years experience as math teacher 



Total years experience as middle school math teacher 



7. Graduate training: [ ] Masters degree; Area: 

[ ] Specialist degree; Area: 
[ ] Other; Please specify: 



[ ] None 



8. Specialized training in math: (Circle one) 

a. Masters degree in math 

b. Specialist degree in math 

c. Math major during teacher training 

d. Math minor during teacher training 

e. No degree or major/minor in math 
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II. CURRICULUM AND EVALUATION 



How art math ttxtbookt chosen at this school (e.g., by Individual teachers, 
a school coimnlttee, a district committee)? 



How Important Is the math textbook to you 1r. designing and planning 
your Instruction? (Circle one) 

1 2 3 4 5 

not moderately very 

Important Important Important 



Are there journals for math teachers that you enjoy reading on a regular 
basis? C ] Yes C ] No If yes, which ones? 



If you wanted Information about the math curriculum, say Ideas for 
teaching a particular topic or concept, where would you go to find 
the Information? 



Are there math teacher associations to which you belong? [ ] Yes [ 3 No 
If yes, which ones? 



How accessible is a ditto (or mimeo or Xerox) machine to reproduce work- 
sheets or other seatwork activities? 

[ ] easy access [ ] difficult access [ ] no access 
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7. Is Inservlce training available to you? [ ] Yes 
please answer (a) and (b). If no, skip to #8. 



[ ] No If yes. 



(a) How often and when Is Inservlce available? 



(b) Are Inservlce topics specific to mathematics available to you (e.g., 
teaching fractions) or are the topics In general teaching areas 
(e.g., classroom management)? 

[ ] Math topics are usually available 

[ ] Math topics are usually not available 



8. Are you expected to teach a formal set of Instructional objectives in 
math? [ ] Yes [ ] No If yes, please answer (a) through (c). If 
no, skip to #9. 

(a) Who developed or selected the objectives (e.g., school committee 
or department, school administration, district office or committee, 
state department administration)? 



(b) Are the objectives related to some type of minimum competency or 
proficiency test? [ ] Yes [ ] No If yes, what test? 



(c) How Important are these objectives to you In designing and planning 
your Instruction? (Circle one) 

1 2 3 4 5 

not moderately very 

Important Important Important 
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Is there a school, district, or state standardized achievement testing 
program at your school? [ ] Yes [ ] No If yes, please answer (a) 
and (b). Ii no, skip to #10. 

(a) Does the testing program influence your choice of math topics 
[ ] Yes [ ] No If yes, how so? 



(b) How important is the testing program in designing and planning 
your instruction? (Circle one) 



1 2 3 4 5 

not moderately very 

important important important 

Do you assess your students' mathematical ability at the beginning of 
the school year? [ ] Yes [ ] No If yes, how? 



How often do you use quizzes and tests (other than standardized tests) 
to find out how students are progressing (e.g., once a week, once a 
month)? 



Where do you get the test items for your quizzes or tests (e.g., make 
them up, the textbook)? 
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13. How Important are these quizzes and tests In designing and planning 
your instruction? (Circle one) 



1 2 3 4 5 

not moderately very 

Important Important Important 



14. On what basis do you assign grades to students? Please assign per- 
centages to the following four areas to Indicate their relative con- 
tribution to a student's grrde. If an area does not enter Into your 
grading system, enter OX. Specify additional areas If necessary. 
The percents should total lOOt, however . 

Achievement % 

Effort % 

Cooperation % 

Other % Specify area: 

TOTAL 100 % 



15. What grade would be given a student who Is working below grade level 
but trying hard and making some progress? 



16. I move to the next topic when (circle one): 

a. every student has mastered the topic. 

b. about three-quarters have mastered the topic. 

c. about half the students have mastered the topic. 

do about one-quarter of the students have mastered the topic, 
e. only the top few students hae mastered the topic. 



17. With respect to mastery versus coverage of material, I try to (check one): 

[ ] make sure students master material even If they do not cover 
all the material they should. 

[ ] make sure students cover all the material they should even If 
they do not necessarily master It. 
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Do you use any type of within-class grouping for mathematics? [ ] Yes 
[ 3 No If yes, answer (a) through (c). 

(a) Describe how you group and the number of groups. 



(b) How often do you use the groups (e.g., everyday, once a week)? 



(c) How often would the members of the groups be changed and new groups 
formed? 
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III. TEACHER PLANNING 



Teachers typically do some or all of four different kinds of planning 
during the school year: long-term planning for a term or year, learning 
unit planning for 2-4 weeks (or even longer), weekly planning, and lesson 
planning for a day. We are interested in which types of planning you do 
and the similarities and differences between these types of planning. 

In this section, we ask you a number of questions about each of these 
four types of planning. What makes this difficult for us (but also inter- 
esting) is that different teachers plan in different ways and even the same 
teacher may plan differently depending on the course or subject matter. 
Because of this, we need to ask some of the same questions about each type 
of planning if we are to "cover" all the possibilities. So please bear 
with us. 



Following the first three questions, this section is divided into four 
parts, one for each of the four types of planning in which we are interested. 
Before you begin, it may be helpful to scan through this section quickly and 
see the types of questions that are asked and the general nature of the 
information requested. This should give you a "framework" for organizing 
your thoughts and describing your planning activities accurately. 



1. How important to you are these four types of planning? Please rank 
order this list by using a "1" to indicate the most important down 
to "4" for the least important. 

Term or year planning 



Learning-unit planning 

Weekly planning 

Lesson planning for a day 



2. Why is the type of planning you ranked first in question #1 the most 
important or useful for you? 
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3. There are two very general styles of teacher planning. A comprehensive 
planner completes much of the course planning early In the school year 
and does not deviate too far from this plan. An Incremental planner, 
on the other hand, completes much of the planning on a week-to-week 
basis and updates and changes plans based on how the preceding week 
or weeks have gone. 

If you had to characterize your style of planning, would you best be 
characterized as a comprehensive or Incremental planner? Answer 
assuming you were not teaching a course for the first time. 

[ ] Comprehensive [ ] Incremental 

What is the major benefit of the style you selected? 



PART A; LESSON PLANNING For questions 4-12, please think of how you plan 
for a single lesson when you answer the questions. 



4. When you begin planning a lesson, where do you start (e.g., objectives, 
activities, textbook, topics)? Why do you start there? 



5. Where do your ideas on how to teach come from when you plan a lesson? 



6. What factors do you take into account when you plan a lesson? 



ERIC 



A-41 

4V 



Do you use the suggested teaching practices In the margins of the teacher's 
edition of the textbook? 

[ ] Yes, for almost every lesson. 

[ ] Yes, for one or two lessons a week. 

[ ] Yes, but for less than one lesson a week. 

[ ] No, not at all. (If you check here, skip to #7b.) 

(a) What do you like the most about these teaching notes? 



(b) What do you like the least about these teaching notes? 



What do you pay attention to or monitor during a lesson to let you know 
that the lesson Is going okay? 



How likely would you be to change a lesson plan (and do something 
different) during the lesson? (Circle one) 

1 2 3 4 5 

not moderately very 

likely likely likely 



What, If anything, would make you change a lesson plan during the 
lesson? 



At 



11. How do you assess student understanding during a lesson? 



12. Do you consider the day of the week when planning a lesson (that Is, 
does a Monday require a different type of lesson than a Thursday, for 
example)? [ J Yes [ ] No If yes, please answer (a) and (b). 
If no, skip to Part B . 

(a) How does the day of the week Influence the type of lesson you plan? 
Give any rules of thumb you might follow. 



(b) Please rank order the days of the week with respect to being good 
Instructional days. Use a "1" for the best day down to "5" for 
the worst day. If there Is no difference between some or all of 
the days, use the same rank (e.g., 1, 1, 2, 1, 3) 

Monday Tuesday Wednesday Thursday Friday 



PART B; WEEKLY PLANNING For questions 13-20, please think of how you 

complete weekly planning . 

13. How many different course preps do you have each day? In a 

typical w«ek of teaching, estimate how much time goes Into course 
preparation for a single course. Give the number of minutes per 
week. 

14. When you begin to plan a week's worth of Instruction, whe^e do you 
start (e.g., objectives, activities, textbook, topics)? Why do you 
start there? 
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15. What determines the sequence of topics during the week of Instruction? 



16. How do you decide how much time to spend on topics during the week of 
Instruction? 



17. How Important Is it to link one lessor with the next lesson during 
the week? 

1 2 3 4 5 

not moderately very 

Important Important Important 



18. Please describe one example of how you attempt to link one lesson 
with the next. 



19. Is weekly planning merely the collection of four to five dally lesson 
plans, or are there additional factors to consider which makes weekly 
planning qualitatively different than lesson planning? 

[ ] Weekly planning Is merely a collection of dally lesson plans. 
(If you check here, skip to Part C .) 

[ ] Weekly planning Is qualitatively different than lesson planning. 
(If you check here, please answer #20.) 
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20. What addi tonal factors do you need to take into account for weekly 
planning? 



PART C: LEARNING-UNIT PLANNING He realize that some teachers may not do 
~ ■ both weekly and learning-unit planning or 

that some teachers consider them to be 

synonymous. 

To take this into consideration, please 
answer the next two questions. 

21. Do you do learning-unit planning? [ ] Yes [ ] No 

22. Is it different than your weekly planning? [ ] Yes [ ] No 



If you answered "yes" to questions #21 and #22, please complete this section. 
If you answered "no" to one or both questions, skip to Part D . 



23. How long are your typical learning-units? Give the number of weeks 



24. When you begin to plan a learning-unit, where do you start (e.g., 
objectives, activities, textbook, topics)? Why do you start there? 



25. What determines the sequence of topics during the learning unit? 
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26. How do you decide how much time to spend on topics during the learning- 
unit? 



27. How important is it to link one week with the next week within a 
learning-unit? 



28. Please describe one example of how you attempt to link one week with 
the next. 



29. Is learning-unit planning merely the collection of two to four weekly 
plans or are there additional factors to consider which makes learning- 
unit planning qualitatively different than weekly planning? 

[ ] Learning-unit planning Is merely a collection of weekly plans. 
(If you check here, skip to Part D .) 

[ ] Learning-unit planning is qualitatively different than weekly 
planning. (If you check here, please answer #30.) 



30. What additional factors do you need to take into account for learning- 
unit planning? 



1 

not 
important 



3 

mocJorately 
important 



4 



5 

very 
important 



EKLC 



52 

A-46 



PART D: LONG-TERM OR YEAR PLANNING For questions 31-33, consider how you 

plan for a course, term, or school 
year. 

31. When you begin to plan for a course, term, or school year, where do you 
start (e.g., objectives, activities, textbook, topics)? Why do you 
start there? 



32. What determines the sequence of topics during the course, term, or 
year? 



33. How do you decide how much time to spend on topics during the course, 
term, or year? 
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IV. TEACHER CONCERNS 



In the previous sections of this questionnaire, you have written down 
some of your planning practices. In this final section, we want to obtain 
a more "quantitative type of data by having you rate a number of concerns 
that teachers often report when asked about their teaching. 

For each of the concerns listed on the next page» please Indicate how 
important the concern is to you during your typical planning of a lesson 
by putting a 1, 2, 3, or 4 in the blank. While it is likely to be the case 
that each of the concerns listed has been important to you at one time or 
another, we are interested in your typical lesson planning . 

It may be helpful to try to think back about a recent lesson and re- 
member the mental planning that went into the lesson as well as the notes 
your typically record in your planbook. 

The list of teacher concerns is on the next page. 
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Think of your typical lesson planning and : 



Mark (1) if the concern is usually of no importance 

Mark (2) if the concern is usually of minor importance 

Mark (3) if the concern is usually of moderate importance 

Mark (4) if the concern is usually of major importance 



student's previous knowledge 13. student's interest in the 

lesson activities 



1. 

2. the cognitive skills to be 

learned 

J. the sequence of activities 

4. how the textbook win be used 

5. student's ability to learn 

6. the topics to be learned 

7. the grouping arrangement! s) 

for the lesson 

8. the use of the chalkboard 

9. student motivation for the 

lesson 

10. the relation of the topic 

to previously learned 
content 

11. the evaluation procedures 

to be used 

12. the avail ability of 

activities 



14. the instructional objectives 

15. the directions for the lesson's 

activities and assignments 

16. the use of relevant examples 

17. the degree of student cooperation 

18. the difficulty of the content 

19. the time available for the 

lesson 

20. the math problems that are 

available 

21. students who may be discipline 

problems 

22. the sequence of content to be 

lea'-ned 

23. the use of a homework assignment 

24. the teaching suggestions in the 

teacher's edition of textbook 



25. Which one of the above list would you consider the most important concern? 
Write the number here: 

26. Which one of the above list would you consider the second mos t important 
concern? Write the number here: 

27. Why are these two concerns so important? 
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OBSERVERS MANUAL FOR THE INTERMEDIATE MATH STUDY 
Robert Burns and Andrea Lash 



This manual provides detailed methodological Information for ob- 
servers on the Intermediate Math Study> describing both Instrumenta- 
tion and data collection procedures. Me cannot stress the Importance 
of becoming completely familiar with the material In this manual. The 
success of the study depends » to a large extent, on all observers 
following the procedures spelled out In the following pages. This 
manual should provide a ready reference source for the observer and 
should accompany the observer during the collection of data. 

The manual Is organized Into the six major sections outlined 
below. 



Section I: Overview of the Study 

Section II: Completing Narrative Reports 

Section III: The Lesson Rating Instrument 

Section IV: The Lesson Segments Summary Sheet 

Section V: Your Perceptions of Today's Lesson 

Section VI: Data Collection Procedures 



We would like to acknowledge the consulting assistance of Dr. Susan 
Stodolsky In the development of some of the methodology described 
In this manual. Also, some of the description of segment types and 
delivery systems were adapted from Stodolsky, S. (1983), Classroom 
Activity Structures In the Fifth Grade . NIE Final ReportT Of 
course, the authors accept full responsibility for any errors that 
may be contained herein. 
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SECTION I: OVERVIEW OF THE STUDY 



The primary purpose of the Intermediate Math Study Is to study 
teachers* planning and Implementation of problem-solving Instruction 
In middle school mathematics classes and provide a detailed description 
of that planning and delivery of Instruction. The secondary purpose 
of the study Is to explore the effects of the Implemented Instruction 
on students' ability to solve word problems. 

This study Is primarily descriptive In nature; we are going to 
collect extensive data sets on only nine teachers and their mathematics 
Instruction. These data sets are organized Into three major areas: 

!• Teacher Conceptions and Planning . This data set consists of 
teacher responses to three sources: a teacher planning 
questionnaire, a structured Interview with teachers about 
problem solving and their conceptions of problem-solving 
Instruction, and a structured Interview with teachers about 
their planning of a short unit on problem solving. 

2. Teacher Implementation of Instruction . This data set con- 
sists primarily of narrative reports by observers of teach- 
ing during two separate periods of Instruction: five con- 
secutive days of "typical" Instruction and six consecutive 
days of problem-solving Instruction. In addition, several 
observer rating Instruments and a short teacher rating In- 
strument are completed dally. 

3. Student Data . This data set consists of student aptitude 
test scores, pre- and posttest scores on problem-solving 
skills, posttest scores on a word problem test, and all 
homework and problem-solving worksheets completed during 
the observed Instructional periods. In addition, student 
Interviews will be conducted with representatives of high, 
middle, and low ability groups In each class. 



Nine seventh-grade mathematics classes will be observed every day 
for five days (Monday - Friday) several weeks prior to problem-solving 
Instruction to gather narrative data on teachers' "typical" Instruction. 
Teachers will then be given a set of problem-solving materials (de- 
scriptions of problem-solving skills, exercises, problems In the 
skill areas) and asked to design a six-day unit on problem solving. 
Teachers will be Interviewed about their conceptions of problem 
solving and the planning of their Instruction. 

The Implementation of this unit will then be observed every day 
using the same observation methodology used during the observation of 
"typical" Instruction. Student aptitude, pretest, worksheet. Inter- 
view, and posttest data will also be collected. In addition, there 



B-3 



win be four control classes whose students are pre- and posttested 
only (no observational data will be collected); these control classes 
will be used to help assess the degree of student learning of the 
problem-solving skills. 

Most observers will be Involved In the collection of data on the 
second data set only- -teacher Implementation of Instruction . This 
manual provides the background material and describes the procedures 
for collecting this data set only. 

The next four sections describe each of four Instruments that must 
be used each observation day . Three of the Instruments, the Narrative 
Reports, tne Lesson Rating instrument, and the Lesson Segments Summary 
Sheet, are to be completed by the observer. The final Instrument, 
Your Perceptions of Today's Lesson, Is to be completed by the teacher 
Immediately following the lesson. The final section of this manual 
summarizes data collection procedures. 
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SECTION II: COMPLETING NARRATIVE REPORTS 



Introduction 



The basic procedure for completing narrative reports Is simple: 
while In classrooms, observers take narrative notes which they use 
after the class to write up a final narrative report of the lesson. 
The apparent simplicity of the basic procedure Is deceptive however. 
There are really a number of Important Issues to consider If the 
narrative reports are to have any validity at all. 

Why use narrative reports? It will be helpful to you to under- 
stand whywewouTd"war^^ narrative reporting In the first 
place. After all, It would be much easier to use an "objective" 
coding scheme of teacher and student behavior, for example, to gather 
Information about Instruction In classrooms. 

We can answer this question rather quickly. We think that having 
an observer In the classroom taking notes about Instruction Is the 
best way of really capturing the realities and subtle nuances of 
teaching In classrooms. Why we think this way needs a little more 
explanation and, as you will see, requires us to deal with two major 
problems. 

The primary reason we think that first-hand descriptions are 
more valid Is that observers can get a "feel" for what Is actually 
happening In the classroom. While It Is true that narrative accounts 
can be more subjective than other approaches to collecting classroom 
data because the accounts are "filtered" through the "eyes of the 
observer," It Is also true that people can observe things that coding 
Instruments cannot. Humans can use the many subtle cues that exist 
In classroom situations to help Interpret the meaning of those situ- 
ations, cues that do not "exist" for coding Instruments. 

For example, an observer could probably tell whether a negative 
comment to a student by a teacher was really a reprimand to the student 
which affected the entire class negatively or whether It was just 
part of the banter between a particular student and the teacher which 
passed without significance or Impact on the rest of the class. And 
this Interpretation could be reflected In what was written In the nar- 
rative notes. An observer using an "objective" coding scheme, on the 
other hand, would more than likely have to code the teacher's remark 
as "negative reprimand" or "punishment" or something similar because 
on the surface that was the teacher's comment. The point Is that 
observers can often obtain more valid data because they are In a 
better position to understand the situation and the meaning of the 
situation to the participants. 

Two potential problems . There are two potential problems with 
narrative reports however, and we must be careful to give them the 



attention they deserve. One problem deals with the fact that the 
meaning of a classroom situation may not be all that obvious and 
simply having an observer In the classroom does not guarantee that 
the situation will be described as It really occurred, A second 
problem has to do with getting observers to focus on similar kinds 
of classroom events. In fact. If we are not careful In orienting all 
observers to the type of Information we want, we run the risk of 
everyone writing down their own Interpretations of what happened. 

This point Is so Important that It will be useful to Illustrate 
It with two examples. Consider the following two narrative accounts 
taken from different math lessons: 



Example 1 

11:35 T finally begins class after a long delay, telling 
students to get started on the board assignment. The T needs 
to give more problems because there are only 4 problems on the 
board and many students must have finished them already. There 
Is too much noise for other students to work, but the T stays 
at her desk working on something. The T gets mad with some 
students and the noise level gets much better. They start 
going over the board problems which are too easy because every- 
one says that they got them correct. As they pass In their 
papers, they all look very bored. 



Example 2 

12:45 T at lectern, looking In text. Some students start 
walking around and T tells them to get back to their seats. 
T "On p. 204 we have a flow chart to help us sort things out. 
This Is a novel Idea. At top of the page see the number line, 
just a piece of It, x to the left and y to the right. In be- 
tween Is an Improper fraction. Our task Is to find what numbers 
represent x and y. What numbers are on either side, just below 
and just above 94/6? How do we do It? Look at the flow chart 
to help. We divide 6 Into 94 and find we have 15 with a re- 
mainder of 4. What number Is below 15— what whole number? We 
can see that x Is going to be what whole number? What number 
will y be? What number Is just under 15?" No answer from the 
class. T starts counting 1,2,3,4. T "What number comes before 
15?" S answers 14. T "What number comes after 15?" S answers 
16. T "So we can see that 15 2/3 Is between what numbers? 
(Here the teacher must have realized he made a mistake so he 
Immediately continued without waiting for an answer, which would 
have been wrong, given his example) T "Well, let's look at the 
other examples." 

Can you see the difference between these two examples? In the 
first example, the narrative notes are riddled with Interpretive and 
judgmental comments by the observer which reflect the observer's 
personal biases and concerns. In the second narrative, the observer 



has described behavlorally what has happened and clearly denoted 
Interpretive asides by parentheses. We want to avoid narratives like 
the first one and strive for narratives like the second one. 

Learning how to write narrative notes that are behavioral In 
nature and that separate the behavioral descriptions from observer 
Interpretations of that behavior Is relatively easy to do. But the 
procedure of how to write the narrative Is only part of the problem. 
The other part, and the one that Is a little harder to describe, has 
to do with what to focus on during the observation of the lesson. 
Even If the two observers above were equally adept In writing be- 
havioral accounts. It would do little good If they were not focusing 
on the same classroom events. 

In this study, there are five different observers In nine different 
classrooms. We want to obtain as much consistency In focus among the 
five observers as possible. Otherwise, we will not be able to make 
comparisons between the different classrooms. The major obstacle Is 
that classrooms are, at times, busy places where many things are 
going on and events are happening In rapid succession. What to note 
and what to Ignore during these busy times are decisions which must 
be made quickly and on-the-spot. Fortunately, we are Interested In 
some relatively specific activities (described later In this manual) 
which help observers focus on similar events and make these decisions 
easier. 

Thus, a narrative report Is a double-edged sword. On the one 
side, we get the benefit of having an observer In the classroom In- 
terpreting situations and making Informed Judgments about what Is 
transpiring during Instruction. At the same time however, we need 
to guard against what Is called "observer bias"— personal biases 
entering the classroom descriptions and observers not focusing on the 
same events In the classroom. 

We are willing to take the risk with the narrative reports, 
primarily because there has been a great deal of work with this 
technique which has demonstrated that the benefits far outweigh the 
drawbacks IF observers are careful, conscientious, and well-trained. 
You have been selected to be observers In this study. In part, because 
we believe you are careful and conscientious. This manual and the 
training you will receive will provide the framework to make you 
well -trained as well. 

This section Is organized Into three major parts. The first part 
deals with suggestions for writing narrative notes which minimize 
observer bias. The second part presents a way of thinking about math 
classes and provides a framework for focusing on certain events 
during the classroom observation. The final part, then discusses the 
step-by-step procedure that all observers will follow In completing 
their narrative reports. 



How to Write Narrative Notes 
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It Is Important that we do not let our personal biases and Inter- 
pretations drastically alter the match between what really happens In 
the classroom and what we write down In our narrative notes. We want 
to strive to be as "objective" as possible. Of course, we cannot get 
away from the fact that the classrooms events will be "filtered" through 
the eyes of the observer and that some subjectivity will enter our des- 
criptions no matter how careful we are. 

Still, we want to minimize subjectivity as much as possible. 
There are four related suggestions to keep In mind which will help 
considerably In maintaining objectivity: (1) describe teacher and 
student actions behavl orally, \Z) think of your narrative notes as 
a script which must be acted out, (3) maintain temporal continuity 
to actions, and (4) separate Interpretations of behavior from de- 
scriptions of the behavior. Let's take a closer look at each of 
these. 

Record Behavior 

Classroom events should always be written In behavioral terms. 
This Is not as easy as It may sound at first. It Is very easy to use 
phrases like "T explains" or "T tries to determine," but these phrases 
are not acceptable. Consider these examples. 

Example 1; 



Non-behavioral ; T explains where to put the exponent and 
the appropriate size of the exponent. 

Behavioral ; T writes on chalkboard 2 x 2 x 2 = 23, T says 

"Two times 2 times 2 Is the same as writing a 

two with a small three above It since there are 
three twos that need to be multiplied. The ex- 
ponent should be smaller than the two and a little 
above It so we don't think It's really twenty- 
three. 



Example 2 ; 

Non-behavioral ; When a student Is wrong, teacher tries to 
determine source of error. 

Behavioral ; T asks "Who missed problem 13?" Two students 

raise their hands. T requests one student to give 
answer orally and student states "9 x 7". T 
says "Okay, but can 9 be divided further?" S 
Immediately says, "Oh, yeah!" 
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Example 3 ; 



Non-behavioral ; Students get mad with one student who Is 
standing In front of class. 

Behavioral ; T Is writing seatwcrk problems on the front 
chalkboard. A student enters the class late 
and goes to the teacher at the chalkboard, 
blocking the view of the problems. Several 
students ask him to move and he doesn't respond 
to them. After about 20 seconds, four or five 
students yell loudly, "Move!" 



Write Actable Accounts 

An excellent way to periodically monitor how behavioral your 
narrative notes are Is to ask mentally whether you could act out what 
happened from your narrative notes. If you can act out the situation, 
then your narrative notes are probably In good shape. If you can't, 
then you need to remember to record behavior. 



Example ; 



Non-actable ; The bell rings. T quiets class and starts work 
on today's assignment. The teacher begins to go 
over the textbook problems. A student Is late 
and goes to his seat quietly. Lesson Is pro- 
gressing smoothly. 



Actable ; The bell rings. The T Is at the front of the class, 
chatting with two students. "All right folks, the 
bell has rung. Let's begin. You know where you are 
supposed to be. Please open your books to page 220." 
The two students go to their seats. Students quiet 
down as they open their books. T walks down aisle 
to back of class as he says, "Problem #1, Tom, how 
many squares Is that square box cut up Into?" The 
student responds 16 Immediately. A student enters 
class late, hands the teacher a late slip as they 
pass In the aisle, and sits down without Interrupting 
the teacher at all. 
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Maintain Continuity 

A third suggestion for writing good narrative notes Is to maintain, 
as much as possible, the temporal continuity and flow of the lesson. 
All events occur In time. If we were videotaping a lesson, we would 
be able to capture this continuity easily. But we are not maintaining 
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a perfect continuous record when we write our narrative notes; rather, 
we win only note time every 5 minutes or so or when events and activ- 
ities begin or end. For example, consider the following narrative 
record: 



Example ; 



Discontinuous Record ; 12;20 Bell rings for class change. 

T not In room. 

12;27 T talks to two students In front 
of room. 

12; 30 T says, "Hope you understand 

the bathroom Is locked up during 
5th period. Okay, let's check 
roll." 

There are several things to notice here. First, teacher "appears" 
out of nowhere talking to two students at 12;27. Second, It Is 
unclear whether the teacher statement about the locked bathroom 
Is directed to the whole class or the two students the teacher 
was talking to at 12;27. The action record Is discontinuous. It 
Is Important to note that we are not suggesting that an exact 
record be kept; It Is not physically possible to do this during 
most classroom lessons. We are only suggesting that attention to 
temporal continuity will eliminate many problems of Interpreta- 
tion. For example, a more continuous narrative of the above sit- 
uation only requires a few more notes; 



Example : 



Continuous Record ; 12:20 Bell rings for class change. T 

not In room. 

12:24 T enters room and greets class. 

Most students are seated, talking 
quietly. 

12:27 T talks to two students In front 
of room. Rest of class waiting. 

12:30 The two students start walking 
out t^e door and the T says to 
them "Hope you understand the 
bathroom Is locked up during 
5th period. Okay, let*s check 
roll." 
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Separate Descriptions of Behavior from 
interpretations of Behavior 

The final suggestion is to make sure that observer interpretations 
of behavior are kept separate from descriptions of the behavior. This 
suggestion is crucial for writing useful narrative accounts. Do not 
be afraid of putting interpretations into the narratives, but make sure 
they are indicated as such. We will all use parentheses for interpre- 
tative asides, as shown in the example below: 

Example : 

9:25 The lesson ends quickly and T says "OK, class, put 
away your books and get your homework out. We are 
going to correct it now." (This part of the lesson 
ended abruptly; some students did not appear to 
have grasped the concept yet; more time here may 
have been useful . ) 



What to Focus on During the Observation 

In the previous section, we offered suggestions for dealing with 
one of the two major problems associated wi th observer bias, namely, 
eliminating personal biases and idiosyncracies from the narrative 
notes. In this section, we will take up the second major problem 
of observer bias: making sure all observers focus on the same kinds 
of events during the observation. 

We will first discuss a way of thinking about math classrooms and 
the different parts of lessons that typically occur during instruction. 
Then we will use this framework to suggest the ^specific information 
and events that all observers should look for during their classroom 
observations. 



A Way of Thinking About Math Classes 

In completing our narrative reports, we will want an organizing 
framework to guide our descripton of the math lessons. The organ- 
izing framework we have selected is time: blocks or segments of time 
during the lesson that have a distinct purpose, focus, or pattern of 
activity. We will want to pay attention to the sequence and continuity 
of these segments of time, from the moment the class officially be- 
gins to the time it officially ends (the beginning and ending often 
signaled by the ringing of a bell). These blocks of time, when 
viewed together, give a math lesson a certain "structure." It is this 
structure that is important, and we will use it as a framework for 
our narrative reports. 

There is a fairly standard structure (sequence of time segments) 
to a 7th-grade math lesson. This sequence of time segments is typically, 
although not always , made up of the following: 
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1. Opening Segments ; This segment of lesson time begins with 

the official starting time of the class 
period and usually ends with some type 
of orienting statements by the teacher 
that today's lesson Is about to begin. 
During this time, the teacher may be 
greeting students, taking care of late 
passes, taking roll, checking absence 
slips, and quieting class down; In gen- 
eral, procedural rituals. 

During opening segments, no Instruction 
Is going on and students are typically 
waiting for directions (the teacher may 
however, have a standard routine of 
providing a few problems on the board 
that students are required to do during 
this time). The length of this segment 
varies considerably from teacher-to-teacher 
and even day-to-day; expect the opening 
segment to last from less than a minute 
to 10 minutes or more. 

2. Directions Segments ; This segment of lesson time Is that part 

of the lesson where the teacher Is pre- 
paring students for an upcoming assign- 
ment or activity. It Is usually of short 
duration (less than 5 minutes). It might 
Include giving Instructions, suggesting 
materials to use, reminding students of 
how to do an assignment or activity, or 
presenting brief Illustrations of how to 
do an assignment or problem. The distin- 
guishing characteristic Is the purpose; 
teachers are preparing students for an 
activity or assignment and there Is little 
actual Instruction occurring. This type of 
segment Is usually carried out In a whole 
class grouping arrangement with a lecture 
or question and answer delivery system. 

3. Instructional Segments ; The major portion of a math lesson Is 

taken up by periods of Instruction where 
the primary focus of activities Is academic 
In nature. Instructional segments take 
a number of different forms and can be 
categorized according to a number of 
different criteria. Here we will dis- 
tinguish four different Instructional 
segments according to the purpose of the 
segment: (a) development, (b) review, 
(c) practice, and (d) enrichment. 
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a. Development segment s The development 
period of instruction Is that segment 
of time devoted to presenting and ex- 
plaining new skins or procedures to 
students. The Intent of the develop- 
ment segment Is to Introduce or expand 
on some new skill and Is directed at 
developing student understanding. 
This type of segment Is usually car- 
ried out In a whole class grouping 
arrangement with a recitation or dis- 
course delivery system. 

b. Review segment . The review period 

or instruction Is that segment of time 
devoted to either one of two types of 
review: (1) correcting review and (2) 
refreshing review. Correcting review 
means review of homework problems and/or 
worksheet problems, where the Intent Is 
to correct any difficulties students 
might have with the problems. Refresh- 
ing review means review of a previously 
presented skill or procedure. This 
type of segment Is typically carried 
out In a whole class grouping arrange- 
ment with a question and answer delivery 
system. 

c. Practice segment . The practice per- 
lod of instruction Is that segment of 
time devoted to allowing students to 
practice, on their own, the skills or 
procedures that they were just taught 
or recently taught. Practice time 
allows students to achieve Increased 
efficiency In performing a skill, or 
at later stages of practice, to polish 
a skill. This type of segment Is 
typically carried out In an Individual 
grouping arrangement with a textbook 
or worksheet delivery system. 

d. Enrichment segment . The enrichment 
penod ot Instruction Is that segment 
of time devoted to allowing students 
to use or apply a newly learned con- 
cept or skill In a new or different 
format. This type of segment can be 
carried out In any format, but many 
times non-routine activities like 
games, math contests, programmed 
materials, and the like are used. 
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4, Testing Segment; 



This segment of lesson time Is that part of 

the lesson where formal evaluation of stu- 
dent learning occurs with quizzes or tests. 



Closing Segment ; 



This segment of lesson time may or may not 
occur at the end of the lesson. If It does 
occur, It typically takes the form of either 
time to be filled, time for giving homework 
assignments or reminding students that home- 
work assignments are due, or summarizing the 
lesson work that had been done that day. 
Many times the closing segment does not occur 
and seatwork gradually ends as students finish 
seatwork assignments and anticipate the official 
end of the period. 



These segments of lesson time then, are some of the basic building 
blocks of math lessons and the particular, sequence of segments which 
occur defines the "structure" of the lesson. And It Is this structure 
remember, which we will use to think about and organize our narrative 
reports. For example, a typical structure of a math lesson might con- 
sist of the following four segments: (1) opening (4 minutes), (2) re- 
view of homework with a question and answer delivery system (16 minutes), 
(3) development of the concept of least common denominator with a 
recitation delivery system (15 minutes), and (4) practice with a 
worksheet delivery system (10 minutes). These four segments of time. 
Illustrated In Figure 1, define the lesson's structure. 

Mhlle we are Interested In the different structures of math lessons 
that teachers use for their own right, there Is another reason for 
spending time discussing them. The type of lesson segment will provide 
us cues about what to focus on and how much narrative detail to obtain 
during these various types of segments. During some segments, like a 
development segment, we will want to obtain very detailed Information. 
During other segments, like a practice segment, we will not need as 
much detail In our narrative report. It is this Issue to which we now 
turn. 



Specific Events on Which to Focus 

In thinking about focusing on certain classroom events during 
observation. It Is useful to first consider two extremes or end- 
points along a continuum which we might label "amount of Information 
gathered*" At one extreme might be a researcher who decides to set 
up a camera In the classroom and obtain a videotape (with audlotrack) 
of all classroom Interaction from the very bec^lnnlng of the lesson to 
the very end of the lesson. In this case, the n^:«!aarcher leaves the 
classroom observation with a great deal of what transpired during the 
lesson, albeit In the form of a videotape of the lesson. 

At the other extreme might be a researcher Interested In only one 
thing* say» how many "why questions" a teacher asks during a lesson. 
This researcher would Ignore all classroom Interaction except those 
episodes where a teacher asked such a question, and the only data this 
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The Segment Structure of a Typical Math Class 



researcher would produce from the classroom observation would be a 
tally of the number of "why questions" asked during the lesson. 

It Is easy to see that the "amount of Information" obtained In 
these two studies Is drastically different: In the first situation, 
we probably have too much data and In the second situation we probably 

have too little data . But the judgment about whether we have too 
much or too little really depends on our purpose as researchers. If 
all we are Interested In Is the number of "why questions," then the 
second situation fulfills our purpose adequately. 

The reason we are spending time on what may seem like the obvious 
Is that In education the obvious Is usually Important! And In the 
case of describing what It Is that we want to focus on In our narra- 
tive notes, the purpose becomes critical. In part of our narrative 
notes, we want to obtain a great deal of Information about what Is 
going on In the classroom; In other parts, we only need to be concerned 
about some general descriptive Information so that the reader knows 
what Is happening and can maintain continuity from one time segment 
to the next. 

In what follows, we describe the type of Information we are In- 
terested In obtaining. These descriptions are organized accoding to 
the lesson segments discussed earlier (see pages II. 8 - 11.10). 



1. Opening Segments ; 

• Begin the narrative at the official starting time of the 
class period. 

• Provide a general description of what the teacher and 
students are doing during this period. Make note of 
any established routine the teacher may have for stu- 
dents to do during this period (e.g., a few board 
problems). Make note of any teacher statements re- 
garding activities, homework assignments, or prob- 
lems. 

• This ODenIng segment usually ends with the teacher giving a 
verbal structuring cue that the lesson Is officially under 
way. Record the time that the segment ends as well as the 
verbatim structuring cue, (e.g., T "All right, open your books 
to paqe 141. We are going to start with the problems at the 
top of the page."). 

2. Directions Segments 

• Record the beginning time of the directions segment. 

• Provide a general description of what the teacher and 
students are doing during this period. 

• Me are Interested In all assignment problems, board problems, 
or homework problems that students are required to do. We 
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want to know the exact problems, not just that students had 
5 homework problems to complete. Therefore, write down all 
problems that are written on the chalkboard or are given 
orally to students by the teacher, note every assignment that 
Is given to the students (which problems, page numbers), and 
obtain a copy of all worksheets or workbook assignments that 
are passed out by the teacher. 

• The directions that teachers give are Important so try to get 
them verbatim. Student questions about their assignments are 
also Important; try to get these verbatim also. 

Record ending time of the directions segment. 
Instructional Segments 
3a. Development Segment 

Record the beginning time of the development segment. 

• Obtain as good a verbatim record of teacher talk as possible. 
Teacher "why" and "what" questions are Important. Student 
talk Is less crucial, but try to obtain verbatim record of 
student questions and student answers to teacher questions. 
Remember not to use the word "explains" to describe a teacher's 
Instruction. 

Make particular note of teachers references to previous les- 
sons, assignments, or subject matter content. These may be 
quite subtle, such as a teacher using phrases like "today we 
are going to do addition of mixed numbers again" or " remember 
when we did this?" 

• Make note of use of examples with which to Illustrate how or 
why a particular procedure, algorithm, or concept would be 
used. 

• Record ending time of the development segment. 
3b. Review Segment 

• Record beginning time of the review segment. 

• Make note of the concepts and/or problems that are being re- 
viewed and how the review Is taking place. Obtain verbatim 
records of teacher talk where there Is explanation or Instruc- 
tion going on. Note any corrective feedback on the part of 
the teacher. If teacher Is just giving answers to problems. 
It Is not necessary to get verbatim notes unless there Is 
Instruction Interspersed. 

• Record ending time of the review segment. 
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3c, Practice Segment 

• Record beginning time of the practice segment. 

• Make note of the assignment given. 

• There will be very little to record during these Instructional 
segments. The typical Instructional arrangement will be stu- 
dents working Individually at their desks on some type of 
assignment with the teacher either circulating around the 
room offering periodic^ Individual help or maintaining Inter- 
mittent vigilance over the class and answering questions or 
both. Therefore^ continue to maintain continuity by noting 
teacher's actions and any significant events which occur or 
more than minor changes In noise level or atmosphere. 

• The Instructional events In which we are Interested during 
practice segments are reminders, flints, or longer periods of 
explanation that the teacher might offer to the class. These 
often Include suggestions or tips on the assignment students 
are working or the procedure that should be followed. Get 
verbatim accounts of these statements. 

• Record ending time of practice segment. 
3d. Enrichment Segment 

• Record the beginning time of the enrichment segment. 

• Provide a general description of the activity. 

• Record the ending time of the enrichment segment. 
Testing Segments 

Record beginning time of testing segment. 

• Pay attention to the directions for taking the test and 
statements about how the test results \n111 be graded. 

• Record ending time of testing segment. 
Closing Segments 

• Record beginning time of closing segment. If It occurs. 

• Note the content of the closing segment, e.g., whether It 
Is a review of what was done during the lesson, whether It 
Is a filler activity, etc. 

• If It Is Instructional In content, obtain a verbatim record 
of teacher talk and student questions during this period. 

• Record official ending time of class. 
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Writing the Narrative Reports 



The procedure for completing the narrative reports consists of 
two phases: (1) an observation/audiotaping phase which occurs during 
the lesson, and (2) a write-up phase which occurs after the lesson. 
During the observation/audiotaping phase, the observer will take 
written notes of the ongoing classroom interaction and obtain an 
audiotaping of teacher-student verbal behavior. The audiotape will 
serve as a backup to the narrative notes written by the observer • 
During the write-up phase, the observer will write (or type) the 
narrative report by merging both the written notes and verbatim 
statements from the audiotape of certain portions of the lesson. 
This final narrative report, along with the observers' written notes 
and the audiotape, will comprise the primary source of data for this 
study. 



The Observation/Audiotaping Phase 

All narrative notes will be completed on the narrative note pads. 
(See the next two pages. Notice that a coversheet must also be 
completed.) These pads require the observer to make note of three 
separate pieces of information: (a) time, (b) narrative notes, and 
(c) chalkboard use. Each of these are described below. 

Keeping track of time. During the lesson, you should periodically 
note wnat time it is to the nearest minute. However, there is no set 
pattern that you need to follow in recording time (e.g., recording 
time exactly every thirty seconds or exactly every two minutes), so 
do not become overly preoccupied with watching your clock. 

Instead of having a set pattern of recording time, we will allow 
the events which unfold during the lesson to dictate when time is 
recorded. Thus, if nothing changes substantively during a 10 minute 
review segment, there would be no reason to record time every few 
minutes. 

Even though the classroom events will dictate when time is noted, 
there are several general guidelines that should be followed and 
several distinct times that we would like you to record. These are 
described below. 

* Always note the official beginning and ending of a class 
period. 

* In general, note the time at least every five minutes. 
However, do not allow the noting of time to interfere with 
taking other more important notes about classroom instruction, 

* Always try to note the beginning and ending times of class* 
room segments. We would like to be able to get the average 
length, for example, of all development segments or re- 
view segments. It will not help us to have the beginning 
time of a review segment only to find the next recorded time 
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Coversheet for Narrative Notes 



Date: Day of Week: M Tu W Th 

Teacher: Observer: 



Class/Period: Period Begins: Period Ends: 

Number of Students: Number of Adults: 
Boys Teachers _____ 

Girls Other Adults Specify: 



What Is on the chalkboard to begin class: 



Special Comm^ nts: 
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Teacher: 



Observer: 



Date: 



Page _^ of 



Time 



Narrative Notes 



Chalkboard 
Description 



H 

CO 

I 

CO 
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In the narrative notes to be half-way through the practice 
segment which followed. A good rule to follow then, Is to 
note the time where there Is a break In the action . 

• The time of occurrence of any significant events should 
probably be noted If It does not Interfere with other 
notetaklng. 

• It Is alright to estimate the time If necessary, but 
try to keep such estimation to a minimum. An Instance 
where It would be necessary to estimate time might be 
the onset of a particularly busy period where you were 
writing down verbatim teacher statements and you could 
not Interrupt your writing flow to note the time. In 
this case, you might wait until you could stop and es- 
timate the onset of the episode. 

Completing the narrative notes . He have already said quite a 
bit about writing the narrative notes. Here we will briefly summarize 
the main points. 

• Be sure to complete the cover sheet for the narrative of each 
lesson. 

• In general, record what Is going on: who, what, when, where. 

• In general, take narrative notes continuously. 

• Be sure to record behavior . It Is all right to Interpret sit- 
uations, but first describe the situations In behavioral terms. 
Put all Interpretations In parentheses. 

• Be sure to maintain temporal continuity and the flow of class- 
room events. 

• Pay attention to the "structure" of the lesson. This 
structure Is of Interest to us, and the structure pro- 
vides cues about what to focus on during the lesson. 

• We are most Interested In problem-solving Instruction, 
the problems that students complete, end the sugges- 
tions, hints, or tips the teacher might suggest to 
students about how to do problems. Pay attention for 
these episodes. 



Keeping track of chalkboard use . Since considerable use of the 
chalkboard Is made during math classes. It Is necessary to note ex- 
actly what Is on the board at the beginning of class and then to main* 
tain a running record of what Is written on the chalkboard during the 
lesson. There will be very few. If any, sentences written on the 
board (except perhaps word problems put up on the board). The large 
majority of chalkboard use will be math problems that the teacher 
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works out. Knowing what Is wrltt 
helpful In understanding many of t 
the students. 



n the chalkboard will be extremely 
omntents made by the teacher and 



There Is really no trick to n*. , chalkboard use. Simply record 
In the space given on your narrative "Cord what Is written on the 
board as It unfolds during the lessot.. A few tips and suggestions are 
given below: 

The reason for recording chalkboard use Is to be able to 
match-up what Is written on the board with the teacher talk 
that may be recorded verbatim. Use common sense. It will 
usually be the case that there Is not much chance of any 
confusion occurring for the reader. Just make sure that 
the reader of your narrative record will have a good Idea 
of what Is on the chalkboard so that reference to the board 
Is understandable. 

It will sometimes be necessary to make written notes about 
teacher gestures to Information written on the chalkboard. 
For example, a teacher may be comparing the answers to two 
problems worked out on the chalkboard, simply pointing to 
the two problems and saying something like "Look at the dif- 
ference between the answer to this one and that one. Why are 
they different?" If there was other Information written on 
the board at the time. It may not be possible to figure out 
which two problems the teacher was discussing. So keep on 
the alert for this type of situation. 



The WrIte-Up Phase 

The second phase of writing the narrative report Is the merger 
of the narrative notes and the audiotape In a formal narrative. This 
phase takes a considerable amount of time, mainly because you can 
listen to and transcribe only a short portion of audiotape at a time. 

In theory, the narrative notes should be sufficiently complete 
to stand on their own; the audiotape should be viewed as supplementary. 
In practice. It does not always work this way because there Is too 
much to write down at times. But we should always strive to make the 
narrative notes as self-sufficient as possible. About the time you 
start relying on the audiotape Is the time the tape recorder will 
stop recording. 

The audiotape Is to be used to fill In places In the narrative 
notes where the observer may have missed something or was unable to 
write fast enough to keep up with the action. By merging the narra- 
tive notes and the audiotape, we should produce a full behavioral 
account of the lesson with a verbatim teacher and student record 
during periods of Instruction. 

The general procedure and suggestions for producing the final 
narrative report are given below. A brief example of In-class 
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narrative notes and a final narrative report for the same five 
minute period of time follows. 

• Read over your narrative notes carefully. Mark 
places which are unclear or where more detailed 
Information Is necessary. Remember what It Is 
that we are focusing on during different segments. 

• Listen to short portions of the tape and take notes 
of additions, elaborations, or changes you need to 
make In the narrative notes. It may be helpful to 
do a five minute period at a time. If you have 
recorded five minute time Intervals In your obser- 
vation notes, this procedure allows an e^sy way to 
match corresponding segments when writing up the 
final narrative report. 

• When you have finished listening ;to the tape, put 
your two sets of notes side-by-slde. Read the two 
sets for each segment and plan how to Integrate them. 
If necessary, add math problems under discussion by 
copying It from the textbook or worksheet. Write or 
type your final narrative report on the narrative 
note sheets. Do NOT throw away your original nar- 
rative notes; they are part of the data set ! 

• There are two occasions In particular to be on the alert 
for while you are taking your narrative notes. First, 
the audiotape will not record student talk very well 
(e.g., answers to teacher questions; student questions) 
unless the student speaks loudly or Is In close proximity 
to the recorder. Second, the audiotape will not record 
teacher talk very well when the teacher Is facing the 
chalkboard or has his or her back to the tape recorder. 

At these times. It will be necessary to write down teacher 
or student talk In the narrative notes If It Is Important 
to obtain. The audiotape will not record It. 

When there Is a series of student answers to teacher 
questions. Indicate whether the same student Is re- 
sponding or different students are responding by 
making Interpretative asides (see example of merger 
on the following two pages). 

• We will all use the following conventions for writing 
the final marratlve report: 

~ T for teacher; S for student. 

~ Use dashes " " whenever a verbatim section you 

are transcrlbinq Is Inaudible. 

— Use dots . / whenever a speaker Is Inter- 
rupted or cut-off. 

— Quotation marks for verbatim records. 

— Parentheses for Interpretative asides. 
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TfKhtf! 



Observer! 



Date: 



Page ^ of ^ 



Narrative Notes 



Chalkboard 
OascHptloB 



T "Pay attnitlofl now up here. That means a)1 of you. Girls up here please. 
Yiitirdiy» and lost of you did very well, m multiplied fractions and Me can- 
(tlltd out and divided out. Non today we have to consider what happens If you 
have a ariiid niaaber. You remember m practiced changing a nixed number Into 
an Improper fraction. If you have something like this, 51/2x7 1/2, you 
iMvi to chaiife It to an Improper fractlcti. Two times five Is ten > one-half 
Is 11/2. Same procedure for 7 1/2. In this problem, Is there anything to 
divide out? No, the 2 won't go into the 15 or the 11. Mhat is 11 x 15?" 
165 (student anmers). T 'Over 4. Now I have to divide that into 165." T 
goes through division steps on board, lihen she is finished, stude start 
clapping. T "Mhat's that for?" S You're a genius. T "Okay change chis one 
for me" (2 3/S). S says 13/5. T 'Okay, whatS this one? (1 2/3). Ssays 
S/3. T 'Okay, is there anything in this one that we can cancel out?" S S. 
T 'Okay, we cancel out the fives, multiply across, then divide." S Hill you 
do that again? T 'Hhich problem?" S 6 x 1 3/B. T "If you have 6, a whole 
number, timet 1 3/8-any whole number can have a one put under it, so we know 
when the denominator is. You can divide 6 and 8 by 2, 3 times 11 > 33, 1 x 
4 ■ 4 " 33/4 ■ 8 1/4. Any time you have a whole number and you're multiplying 
fractions, you can put a one under it." (During this period, different stu- 
dents an answ^'Hng teacher questions. Students alert, eager, 5-6 hands go 
up at every question.) 
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SECTION III: THE LESSON RATING INSTRUMENT 



The Lesson Rating Instrument Is a high-Inference rating scale 
which requires the observer to rate the lesson observed on nine dif- 
ferent dimensions. High-Inference means that you must use consider- 
able judgment to complete the Instrument. Rating scale means that 
you will rate the lesson along some scale. In this case a 5-po1nt 
scale. This rating will be completed following each lesson. 

As you might have guessed, the major problem In using a high- 
Inference rating scale Is having all observers rate similar lessons 
In the same way. In the best possible case, two (or more) observers 
In the same class would give Identical ratings of the lesson— there 
would be consistency In rating across observers. 

What might be less clear Is that each rater must also rate In 
a consistent manner from one day to the next. That Is, assuming 
that the same lesson could be observed on two different days by the 
same observer, we would want that observer to give Identical ratings- 
there would be consistency In rating across days. This does not mean 
however, that all lessons should be rated the same. It simpiy means 
that how you rate should be consistent. 

To help In obtaining rater consistency, descriptions of each of 
the 9 dimensions follow the rating form (see the following pages In 
this section). Read each description carefully. You are encouraged 
to refer to these descriptions each time you complete the Instrument. 
A second set of the descriptions has been provided In your packet of 
Instruments so you can complete the rating form without having this 
manual In your possession. 




Teacher: 
Date: 
Observer: 



Rating Form for 
The Lesson Rating Instrument 



Check the one rating that Is most appropriate for the class that you just 
observed. Try to think of each Item Individually as you make your rating; 
do not allow a rating on one Item to Influence the rating on other Items. 
You should refer to the descriptions of each scale as you make the ratings. 



1. Teacher orients students to learning 

r ] No orientation 

[ ] Low orientation 

[ ] Moderate orientation 

[ 1 High orientation 

[ i Very high orientation 

2. Teacher's use of realistic and relevant examples 

[ ] No use of realistic examples 

[ ] Low use of realistic examples 

i ] Moderate use of realistic examples 

[ ] High use of realistic examples 

[ 1 Very high use of realistic examples 



3. Teacher's divergent orientation 



] Very low divergent orientation 
Low divergent orientation 
Moderate divergent orientation 
High divergent orientation 
Very high divergent orientation 



4. Teacher's use of discovery techniques 

[ ] No discovery techniques 

[ 1 Low discovery techniques 

[ ] Moderate discovery techniques 

[ ] High discovery techniques 

[ ] Very high discovery techniques 



5. Lesson challenge 

[ ] Very low challenge 

[ 1 Low challenge 

[ 1 Moderate challenge 

[ ] High challenge 

[ 1 Very high challenge 
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6. Lesson complexity 

[ ] Very low lesson complexity 

r ] Low lesson complexity 

[ ] Moderate lesson complexity 

[ 1 High lesson complexity 

[ 1 Very high lesson complexity 



7. Activity flow anH lesson pace 

[ ] Very poor activity flow 

[ ] Poor activity flow 

[ ] Moderate activity flow 

[ ] Good activity flow 

[ ] Excellent activity flow 



8. Lesson closure 

[ ] No lesson closure 

[ !l Low lesson closure 

[ ] Moderate lesson closure 

[ ] High lesson closure 

[ ] Very high lesson closure 



9. Classroom discipline techniques 

[ ] Very low management 

[ ] Low management 

[ ] Moderate management 

[ ] High management 

[ ] Very high management 
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The Lesson Rating Instrument 



1. Teacher orients students to learning 

This dimension refers to the extent that a teacher orients students 
to what It Is that they are going to learn or do during the lesson. 

(1) N_o orlentati on 

The students were not told what they were going to learn or do 
during the lesson or how the lesson related to other material 
they had learned previously; the lesson simply began with no 
apparent reason from the teacher. No objectives or outlines of 
the lesson were given, and no links between new and old material 
were made. 



(2) Low orientation 

Between (1) and (3). 



(3) Moderate orientation 

The students were told what they were going to do or learn, but 
orientation was brief, not particularly clear. 



(4) High orientation 

Between (3) and (5). 



(5) Very high orientation 

The students were told what they were going to learn or do In a 
very clear and understandable way. An outline was given, the 
teacher told the students what was expected of them to learn, 
or the teacher made an effort to provide an advance organizer 
to link old material with the new material of the lesson. 
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2. Teacher's use of realistic and relevant examples 



This dimension refers to the teacher's use of examples, if and when 
appropriate, during the lesson. Realistic and relevant examples enable 
the student to understand a concept better because the examples are 
familiar to the student, relate to the student's real life experiences, 
and are less fonnal and "textbookish." 

(1) No use of realistic examples 

None of the examples used were realistic or relevant. 

(2) Low use of realistic examples 
Between (1) and (3). 

(3) Moderate use of realistic examples 

Some of the examples used were realistic and relevant. 

(4) High use of realistic examples 
Between (4) and (5). 

(5) Very high use of realistic examples 

The examples used were realistic and relevant. 
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3. Teacher's divergent orientation 



This dimension refers to the extent that the teacher presents a 
convergent or a divergent orientation during the lesson. A convergent 
orientation Is one In which there Is an emphasis on the one best or 
correct solution to problems and the correct application of an algorithm. 
A divergent orientation Is one In which the teacher emphasizes different 
approaches or strategies for solving problems and the understanding of 
the problem Itself. 



(1) Very low divergent orientation 

The teacher's entire orientation to Instruction was convergent 
In nature. The correct approach and the corn-xt solution to 
problems were emphasized. 

(2) Low divergent orientation 
Between (1) and (3). 



(3) Moderate divergent orientation 

The teacher's orientation was partly convergent and partly 
divergent. 



(4) High divergent orientation 
Between (3) and (5). 



(5) Very high divergent orientation 

The teacher's entire orientation to Instruction was divergent In 
nature. Different approaches and strategies for solving problems 
were emphasized as was the understanding of the problem. 
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4. Teacher's use of inquiry or discovery techniques 



This dimension refers to the use of inquiry or discovery techniques 
during the lesson. Low inquiry refers to an emphasis on telling students 
information and telling them about concepts and algorithms. High inquiry 
refers to an emphasis on allowing students to figure out concepts for 
themselves by asking questions or structuring activities in a way that 
promotes discovery of the concept. 

(1) N o discovery techniques 

No discovery techniques were used; the teacher spent the instruc- 
tional time telling students about math facts or concepts. 



(2) Low discovery techniques 
Between (1) and (3). 



(3) Moderate discovery techniques 

Some discovery techniques were used, but only for a part of the 
lesson. 



(4) High discovery techniques 
Between (3) and (5). 



(5) Very high discovery techniques 

The entire lesson could be characterized as the teacher using 
discovery techniques; the teacher emphasized active student 
understanding of the concepts presented. 
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Lesson challenge 



This dimension refers to the extent that the lesson presented 
provides a challenging and questioning environment to students. Low 
challenge occurs when the atmosphere In the classroom Is one of sameness, 
routine, and there Is an emphasis on low level thfnklng. High challenge 
occurs when the atmosphere Is one of diversity and there Is an emphasis 
on questions and assignments that force students to think and push 
their understanding beyond simple recall. 



(1) Very low challenge 

The atmosphere In the classroom was one of sameness and routine. 
Students were not challenged at all by the lesson's activities. 



(2) Low challenge 

Between (1) and (3). 



(3) Moderate challenge 

About half the lesson appeared to be challenging and about half 
the lesson was routine. 



(4) Hiph challenge 

Between (3) and (5). 



(5) Very high challenge 

The atmosphere In the classroom was one of diversity and higher 
level cognitive orientation. Students were challenged by the 
lesson's activities. 
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Lesson complexity 



This dimension refers to the Informational and procedural complexity 
of the lesson. High lesson complexity refers to the teacher presenting 
a great deal of Information or using activities that are procedurally 
complex. Low complexity refers to a lesson with little Informational 
and/or procedural complexity • 

(1) Very low lesson complexity 

The teacher's presentation of Information and/or the activities 
during the lesson were very simple and straightforward. There was 
very little possibility of confusion due to quantity of Information. 

(2) Low lesson complexity 
Between (1) and (3). 



(3) Moderate lesson complexity 

The teacher's presentation or the activities during the lesson 
were moderately complex. There was some possibility for student 
confusion. 



(4) High lesson complexity 
Between (3) and (5). 



(5) Very high lesson complexity 

The teacher's presentation and/or the activities during the lesjon 
were very complex. There was a good possibility for student con- 
fusion. 
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Teacher's maintenance of activity flow and lesson jgace 



This dimension refers to the extent that a teacher maintains an 
adequate flow and pace to the lesson and does not allow the lesson to 
drag out or bog down. Poor activity flow occurs when a teacher over- 
elaborates a problem, task or directions, gives too many examples, or 
spends too much time with a particular student. The result Is student 
boredom or restlessness. Good activity flow occurs when a teacher keeps 
the pace of the lesson moving and does not allow Intrusions Into the 
lesson to become salient. 



(1) Very poor activity flow 

The entire lesson was very slow and plodding; many students were 
bored. 



(2) Poor activity flow 
Between (1) and (3). 



(3) Moderate activity flow 

The lesson flow was adequate about half the time but slowed down 
In places or during some activities. 



(4) Good activity flow 
Between (3) and (5). 



(5) Excellent activity flow 

The entire lesson flowed smoothly and at a pace that kept students 
Involved and on-task. 



94 

B-36 



8. Lesson closure 



This dimension refers to whether a teacher brings the lesson to a 
psychological end by completing the lesson on time. Lesson closure 
may be Indicated by a teacher summarizing what had been accomplished 
during the lesson or by simply making sure everyone had completed 
the assignment. Lack of lesson closure Is Indicated by the class 
ending before the lesson or activity was completed or by the teacher 
rushing to get the lesson completed before the end of class. 



(1) No lesson closure 

The class period ends before the lesson Is completed; there Is 
no summary or Indication of what students have accomplished. 



(2) Low lesson closure 
Between (1) and (3). 



(3) Moderate lesson closure 

The lesson ends on t1me» but there Is no teacher summary or 
conclusion. Seatwork activities end the lesson. 



(4) High lesson closure 
Between (3) and (5). 



(5) Very high lesson closure 

The teacher concludes the lesson by summarizing what was done 
during the lesson or by relating the material covered to other 
material . 
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9. Teacher's use of good classroom discipline techniques 



This dimension refers to the extent that the teacher demonstrates 
good managerial skills during the lesson. Good managerial skills Include 
nipping misbehaviors In the bud, disciplining the Instigator of a dis- 
ruption and not "Innocent bystanders/' and not "overreacting" to student 
misbehavior. Poor managerial skills Include allowing misbehavior to go 
on too long so that the disruption Increases In severity or spreads to 
other students, not disciplining the Instigator, and being too severe or 
stern wV:h a student. 



(1) Very low management 

The teacher managed the classroom very Ineffectively. Too many 
disruptions were tolerated and the classroom was chaotic at t1mes< 

(2) Low management 
Between (1) and (3). 



(3) Moderate management 

Occasionally the teacher was an effective manager; some display 
of good managerial skills. Sometimes however, the teacher managed 
Ineffectively and allowed too many disruptions. 

(4) High management 
Between (3) and (5). 



(5) Very high management 

The teacher was an effective manager. The teacher conducted the 
lesson with minimal disruptions and dealt with those that occurred 
quickly and effectively. 



B-38 



9(j 



EKLC 



SECTION IV: THE LESSON SEGMENTS SUMMARY SHEET 



Introduction 

The Lesson Segments Summary Sheet Is a combination coding and 
summary sheet which requires the observer to summarize each of the 
lesson segments which occurred during the lesson observed (see the 
following pages). There are four different codings which must be 
ma(?e- "seqment name , delivery systems , grouping arrangements , and 
assignment patiern— and one set of summary no^es concerning the 
actual assignment. If any, during the segment. Descriptions of each 
coding and how they are to be made are given below. 



Segment Name 

The segment names to be coded are those that were discussed In 
Section II (see pp. I!. 7 - 11.10) under "A Way of Thinking About Math 
Classes." These segment names refer to the block of segments of les- 
son time that have a distinct purpose, focus, or pattern of activity. 
A brief description of each follows. 

1. Opening Procedural . The opening procedural segment refers to the 
Initial period of lesson time where the teacher Is completing pro- 
cedural duties. This segment may or may not occur, depending on 
routines set up by the teacher. No Instruction occurs, but stu- 
dents may be reuqired to do academic work during this time. 

2. Directions . Directions segments are typically very short and they 
typically occur before some type of seatwork activity. The teacher 
Is giving directions or explanations about how to do an assignment 
or activity. There Is very little. If any. Instruction. 

3. Development s Development segments are those periods of Instruc- 
tlonal time where new facts, skills, or procedures are presented 
to students. (To distinguish this segment from review. It may 
be necesary to ask the teacher about segment purpose following 
the lesson.) 

4. Review . Review segments are those periods of Instructional time 
where facts, skills, or procedures are being reviewed by the teacher. 
(To distinguish this segment from development. It may be necessary 

to ask the teacher about segment purpose following the lesson.) 

5. Practice . Practice segments are those periods of Instructional 
time where students are provided an opportunity to practice a new 
skin or procedure. 

6. Enrichment . Enrichment segments are those periods of Instructional 
time where students are provided the opportunity to expand on their 
skills and procedures through games, math contests, programmed 
materials, or other non-routine activities. 
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Teacher: 



Observer: 



LESSON SEGMENTS SUMMARY SHEET 



Date: 



Page of 



Official Class Beginning Time: 



Official Class Ending Time: 



Segment # 
and Name 



Segment 
Time 



Begin: 



End: 



Begin: 



End: 



Begin: 



End: 



Delivery 
Systems Used 
(In sequence) 



Grouping 
Arrangement 



Assignment 
Pattern 



Content and Actual Assignment (if any) 



Begin: 



End: 



Begin: 



End: 



9u 



ERJCie DacK or cms sneet ror comments or explanations as needed. 



Lesson Segment Codings 



SEGMENT NAMES 

1. Opening Procedural 

2. Directions 

3. Development 

4. Review 

5. Practice 

6. Enrichment 

7. Testing 

8. Closing 



DELIVERY SYSTEMS 

1. Lecture 

2. Demonstration 

3. Discourse 

4. Recitation 

5. Discussion 

6. Question/Answer 

7. Oral practice/Drill 

8. FIlm/TV/Audlo-vlsual (specify) 

9. Textbook/Workbook/Worksheet (specify) 

10. Contest/Game/Computer /Lab/Pro ject ( sped fy) 

11. Simultaneous (specify numbers In brackets, e.g., 10[3,8] for 

simultaneous use of recitation and textbook) 



GROUPING ARRANGEMENT 

1. Whole class 

2. Sectioned 

3. Individual 

4. Tutorial (one-on-one) 

5. Combination (Specify number In brackets, e.g., 5[2,3] for com- 

bination sectioned and Individual grouping arrangement) 



ASSIGMENT PAHERN 

1. Uniform 

2. Diverse 

3. Individualized 
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7. Testing , Testing segments are those periods of time during 
which students are formally taking quizzes or tests. 

8. Closing . Closing segments may or may not occur at the end of the 
lesson. If they do occur, the purpose may be instructional (e.g., 
a teacher summarizing a lesson), managerial (e.g., as a time 
filler or fun activity), or procedural (e.g., giving homework 
assignments). 



Delivery Systems 

A delivery system is the mode in which information is communicated 
to students and in which the learner gains access to that information. 
Delivery systems are commonly referred to as teaching methods— to how 
content is presented and delivered to students. A brief description 
of each follows. 



1. Lecture. The teacher talks to students for some time about 
the sKiil, concept, or procedure that is being taught. While 
there may be an occasional student question, the teacher is 
clearly dominating the instruction and talking most of the 
time. 

2. Demonstration . The teacher shows students how to do a problem 
or now to ao an activity. Demonstration may involve extensive 
use of the chalkboard or some other object. The key features 
are that the teacher shows students something concrete and 
that which is being shown is the focal point of the lesson 

at that time. 

3. Discourse . A discourse delivery system refers to relatively 
short teacher question-student answer exchanges, exchanges 
that are often relatively well paced (to maintain pace, the 
teacher often calls on students by name). The teacher often 
uses the student response as a springboard for the next 
question or presentation of the next piece of information. 
There is student input, but usually in the form of answering 
questions, not asking them, and the recitation is clearly 
directed and paced by the teacher. 

4. Recitation . This delivery system is like discourse in that 
there are teacher questions and student answers, but the 
pace is not as fast and the teacher usually does not use 
the student answers as a springboard for the next short 
presentation or question (the teacher often directs the 
question to the whole class, in effect asking for volun- 
teers). The teacher is likely to be using an overhead 
projector, the chalkboard, and/or a textbook to discuss 
problems or present information. 
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5. Discussion ^ Discussions are always led by the teacher, but 
the purpose Is to get students to exchange opinions and 
Ideas, not necessarily to focus on the right answer. There 
Is not as much talk on the teacher's part as during a lecture 
or recitation, but the amount of talk really depends on how 
much the students participate. 

6* Question/ Answer . This delivery system usually occurs when a 
teacher leaas students In correcting worksheets, homework 
problems, or tests. There are typically not many Instructional 
explanations occurring, although the teacher will sometimes 
stop and do a problem on the chalkboard or point out something 
particular about a question or problem. 

7. Oral Practice/Drill . Oral practice and drill refers to the 
teacher repetmously leading students In reciting some basic 
facts with the Intent of exercising a skill and not necessarily 
Increasing understanding. This delivery system Is more common 
In lower elementary grade levels. 

8. FIlm/TV/AV . This delivery system refers to the use of films, 
TvTorTTTms trips to present Information to students. However, 
these mechanical devices must be used In a relatively continuous 
manner for this code to be used. A slide presentation, where 
each slide Is used as a focal point for teacher lecture or 
recitation and the lecture or recitation dominates the Instruc- 
tional presentation should not be coded here. 

9. Textbook/Workbook/Worksheet . This delivery system refers to 
when students are reading In or working on a textbook or work- 
sheet, or are working problems written on the chalkboard. 
This activity almost always occurs when students are working 
Individually at their tables or desks. 

10. Con test/Game/Computer/Lab/Pro Ject . This code Is a grabbag 
tor a variety of infrequently used but not necessarily un- 
important delivery systems. The titles are self-explanatory. 
These delivery systems are likely to last for some p-srlod of 
time and the nature of the particular delivery «?^'stem will 
be clear from the narrative report. 

11 • Simultaneous Delivery Systems . This code should oe used 
when more than one of tne delivery systems are occurring at 
once. This Is possible since some of the delivery systems 
are teacher directed and others are mechanical or object 
directed. For example, simultaneous delivery systems would 
be coded when a teacher was working with a group of six 
students and the rest of the class was working on a worksheet 
at their desks. 
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Grouping Arrangements 



A grouping arrangement Is simply the way In which the teacher 
configures students for Instruction. It refers to how a teacher sets 
up and organizes students for Instructional delivery. The range of 
possible grouping arrangements^ In a class of 30 students for example* 
Is from one group of 30 students (whole class) to 30 groups of 1-student 
each (Individual). 

There are three basic grouping arrangements—whole class, sec- 
tioned, and Individual— each of which Is briefly described below. 

1. Whole class . A whole class grouping arangement Is one where 
the teacher uses the class as the unit for Instructional 
delivery. Also considered whole class Is the situation 
where the unit of Instruction Is most of the class, but 
where there Is some temporary side activity (e.g., a student 
or several students are working on make-up or enrichment 
activities while the teacher conducts a recitation with the 
rest of the class). 

2. Sectioned . A sectioned grouping arrangement Is one where the 
teacher organizes for Instruction at least two distinct sub- 
groups of any size. Although there are a wide number of 
possible sectioned grouping arrangements. In reality there 
are only a few commonly used ones. These depend on the 
assignment pattern (to be discussed shortly) and the delivery 
systems selected by the teacher. The common sectioned group- 
ing arrangements are: 

a. students are divided Into small groups for 
Instructional reasons and given diverse 
(dirrerent) assignments, 

b. students are divided Into small groups for 
activity purposes and given uniform or diverse 
assignments, and 

c. students are divided Into two distinct groups, 
one a small group working with the teacher and 
the other composed of the remainder of the class 
In an Individual grouping arrangement (see below). 

3. Individual . An Individual grouping arrangement Is one where 
the teacher uses the Individual as the unit of Instruction. 
This Is NOT necessarily "individualized Instruction," which 
depends on how the assignments for students have been made. 
It Is simply the case where students are expected to work 
alone. 

4. Tutorial . A tutorial grouping arrangement Is one where 
the teacher uses one Individual as the unit of Instruc- 
tional delivery. 
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5. Combination . A combination grouping arrangement Is one 
wnere two or more of the above arrangements are being 
used simultaneously. 



Assignment Patterns 

What complicates matters slightly Is that teachers set up group- 
ing arrangements for Instructional reasons, and these reasons vary 
according to the assignment pattern decided upon by the teacher. 
There are three types or ciass assignment patterns—uniform, diverse, 
and Individualized—and these can be combined In various ways with the 
grouping arrangement. A brief description of the three types of assign- 
ment patterns Is given below. 

1. Uniform . A uniform assignment pattern Is one In 
which all students In the class are given the same 
assignment or are presented with. the same Information. 

2. Diverse . A diverse assignment pattern Is one In which 
students work on different assignments, but not every 
student has a unique assignment. This may occur If a 
teacher forms Instructional groups and makes assign- 
ments based on group membership. It also occurs during 
free work periods. 

3. Individualized . An Individualized assignment pattern 
Is one In which students are given assignments chosen 
for them on an Individual basis. Typically a commer- 
cial package which Includes text, worksheets, and tests 
drives the assignment pattern. 



Content and Assignment 

This final section Is not a coding but a brief written summary 
of the content of Instruction and assignment. If any, given to the 
students during the segment. Be specific . He want to know exact 
page numbers In the textbook or worKDOOK and the exact problems that 
are assigned. Obtain a cpy of any worksheets Cind make note like 
"see attached worksheet on fractions." If there was no assignment, 
write "no assignment." 



How to Complete the Summary Sheets 

Complete the summary sheets during or following the writing of 
your final narrative report. He will leave the time of completion up 
to you; choose a procedure with which you feel comfortable. You may 
want to make marks during your narrative note taking to Indicate some 
of the Information required here. We will discuss this during observer 
training. 
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SECTION V: YOUR PERCEPTIONS OF TODAY'S LESSON 



Your Perceptions of Today's Lesson Is a short teacher questionnaire 
that should be completed by the teacher Immediately following the lesson. 
It should only taxe aoout one minute to complete. If the teacher Is too 
busy to complete the questionnaire, leave It with the teacher and request 
that It be completed as soon as possible while the lesson Is still fresh 
In the teacher's mind. 



Your Perceptions of Today's Lesson 



We want your Impression of how well the lesson went today. Please answer 
the questions on this page (both sides) as soon as possible after the 
lesson Is completed* preferably before the next class begins. 

Circle only one response for each question. 

1. What proportion of the students do you estimate had difficulty learning 
your lesson objective today? 

a. none of the students had difficulty 

b. only a few 

c. about one-fourth 

d. about one-half 

e. about three-fourths 

f. almost all 

g. all of the students had difficulty 



2. What proportion of the students do you estimate were Involved In your 
lesson assignments today? 

a. none of the students were Involved 

b. only a few 

c. about one-fourth 

d. about one-half 

e. about three-fourths 

f. almost all 

g. all of the students were Involved 



3. What proportion of the students do you estimate cooperated well In your 
lesson activities today? 

a. none of the students cooperated 

b. only a few 

c. about one- fourth 

d. about one-half 

e. about three-fourths 

f. almost all 

g. all of the students cooperated 



4. Compared to what I had planned* today's lesson went 

a. exactly as planned. 

b. slight different than planned. 

c. moderately different than planned. 

d. very different than planned. 

Over. . . 
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5. Considering the lesson overall, please rate how well you think the lesson 
went today? 

a. very good 

b. good 

c. fair 

d. poor 

If you selected (a) or (b), please answer number 6 only. 
If you selected (c) or (d), please answer number 7 only. 



COMPLETE ONLY ONE OF THE FOLLOWING: 



6. I think the main reason why today's lesson was successful was because 

a. the lesson content was at the right level of difficulty. 

b. there were few student discipline problems. 

c. the teaching methods used were appropriate. 

d. the lesson activities maintained the attention of students. 

e. the pace of the lesson did not slow down too much. 

f. the students achieved the purpose of the lesson. 



7. I think the main reason why today's lesson was not particularly successful 

was because 

a. the lesson content was too difficult. 

b. the lesson content was too easy. 

c. there were too many student discipline problems. 

d. the teaching methods used were Inappropriate. 

e. the lesson activities did not maintain student attention. 

f. the lesson pace slowed and dragged on. 

g. the students did not achieve the purpose of the lesson. 
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SECTION VI: DATA COLLECTION PROCEDURES 



The procedure for completing data collection consists of four 
steps: 

1. Enter the school and set-up In the classroom 

2. Take narrative notes and audiotape the lesson 

3. Complete the post-lesson Instruments 

4. Write the final narrative record 



Here are some general procedures and suggestions about collecting 
the narrative data In your assigned classrooms. Most of the suggestions 
can be summarized quite simply: be organized and be prepared to go from 
the time you enter the school . — 

Make sure you have all the necessary materials for your 
day's observation before you leave for school. It Is 
wise to keep extra copies of materials for emergencies. 

• You will be collecting a large amount of data as the week 
progresses. Be sure to clearly label all materials with 
the date and the teacher's name and file accordingly. 

Be ready to enter your class before the class period Is 
ready to begin. We want to start the narrative record 
at the official starting time of the class. Check with 
your teachers and see what they think. They may be will- 
ing to allow you to set up during the last few minutes of 
the Immediately preceeding class. 

Locate yourself to the side or the back of the classroom 
where you are unobtrusive as possible but still have a 
good view of classroom activities. Do not forget that 
being able to hear the teacher and students Is as Im- 
portant as'seeing their Interaction. 

* Set up the tape recorder close enough to where you are 
sitting so that you can monitor It. Remember that the 
tape recorder Is going to be sensitive to sounds and 
noises close to It so avoid locations that may have too 
much background noise. The tape recording Is extremely 
Important; be sure to check and double-check that the 
recorder Is working properly. 

We are using 90-m1nute tapes. Record one lesson on each 
side. Do not put two different teachers on the same tape. 
This means that If you are observing two different teachers 
In a day, you need to use two different tapes. Label each 
side of every tape with date, teacher's name, and observer 
name. 
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Avoid Inttrtcting with students and the teacher during 
the actual math dais. Minimize your presence as much 
at possible. However, the teacher will more than likely 
Introouce you to the class, so be prepared. If asked 
to say ai^ythlng, simply say you are Interested In how 
schools wcrk and leave It at that. (Make note of It In 
your narravlve.) 

• Do not allow teachers to read the notes that you will 
be Uking during the study. Politely explain to the 
teachers that to discuss the notes would Jeopardize 
the research effort. If teachers persist In asking 
questions about the study or about how they are doing, 
assure them that you will be glad to answer all ques- 
tions at the end of the study. 

* Never offer evaluative comments about students or the 
teacher's performance, even If the teacher says It Is 
alright to do so. Remain as neutral as possible. 



Here Is a checklist for dally cata collection: 
^^^^^ Cover page to Narrative Notes 
Narrative Notes 

Rating Form for the Lesson Rating Instrument 
The Lesson Segments Summary Sheet 
Your Perceptions of Today's Lesson 
Final Narrative Report 
Audiotape 
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Appendix C 



INTERVIEW EXCERPTS BY TEACHER 



Section 1: Interview Excerpts on Problem-Solving Views 

Section 2: Interview Excerpts on Planning Process 

Section 3: Interview Excerpts on Plans for Problem-Solving Unit 

Section 4: Interview Excerpts on Post Problem-Solving Unit Views 
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Interview Excerpts on Problem Solving Views 



TEACHER 1 



How Textbook Handles Problem Solving 

Well In a way they do, as far as problem solving, they Intermix word prob- 
lems quite well. At the end of every section they'll have some percentage 
problems or some problems to do with geometry In word problem form. So I 
do appreciate that. They're not always In a big lump In the back of the 
book. They are related to a particular math topic, which Is nice, (5; 1-7) 

Well the ones [word problems] that are there I think are fairly good. 
They try to relate them to everyday life. While they Include them at the 
end of every chapter, there's not enough of them, I would like to see 
more, because that's where the student does the worst type of work. They 
always freeze up on them and they don't know how to approach or attack the 
problem, and I think the more they have the easier It becomes, (5; 19-26) 

Drill and Practice 

Oh, Sure It Is, 

ANY SPECIFIC REASON? 

Well I think It's especially Important for the lower level students 
because they need to be able to gain some expertise and a little speed, 
because they are taking tests and the tests are required of them. And I 
think they build confidence. The quicker they can work a problem the 
better they feel about It and they're more willing to tackle other things. 
Too often at the higher level, we spend too much time doing computations 
and we should be doing more enrichment. If they have those skills down 
already, I think the better students resent having to spend a lot of time 
doing multiplication and division and not learning anything new,,,,1t 
would be nice to be able to present the drill and practice 1n maybe some 
different format once In a while— and that's not always easy to do— so 
that the lower level achievers don't get bored too. It Is repetitious and 
I think they too resent It even though they need the practice, (6-7, 16-11) 

Difficulties with Word Problems 

Well one Is because I think they are relying on two skills and sometimes, 
especially at an early age, they're not terribly proficient In either one- 
reading or math— and then the combination of the two skills, having to 
decipher what Is relevant In the problem Is probably the biggest hangup. 
There are more numbers than necessary, they often don't know what to 
eliminate and use In their calculations. Oftentimes the way the problem 
Is worded may be misleading to them or It may not be the way that they 
would say the problem. So they can't really decipher what the problem Is 
asking them to do, (8; 1-12) 
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Importance of Problem Solving 

I think a lot more than weVe giving It right now. I would say between 
60% and 75% because at this point I think most of them have got the com- 
putation skills, and they need to apply them, (11; 1-4) 

De.f1n.e. Problem .S.olvl ng 

That's a difficult one, I know what It Is In my mind. It's taking a sit- 
uation and determining the facts In the situation, analyzing what needs 
to determine If there's a problem In the situation— there may not be— 
determine what Information Is missing In order to answer that problem and 
how you're going to supply that Information, In math It often revolves 
around certain basic math skills to determine If you're going to multiply, 
divide, add, whatever, and be able to supply a solution, (12; 6-15) 

Ma.jo.r Ao.adb locks .In Te.acM.ng .P.rQble.m .S.olv.1.rig 

The availability of enough problems, the actual type of problem that 
teaches a particular skill and relates It well. Another one of our major 
problems Is the lack of time to the students, but those are things that 
are not going to go away very quickly I don't see, (17; 20-24) 

SQl.utlo.n ys. Understanding 

The understanding of them, I would much prefer that they understand what 
they're supposed to do than actually doing the math part. If they can 
set up a formula or an equation, then they can take out their computer or 
their calculator and do the actual calculations, (20; 23-28) 

Shewing ys, Understtandlng. 

I would like to be able to do more of the latter, to have them understand 
how to do It alone, but I probably— because It's easier and quicker— show 
them how It should be done. And that's a hard skill just to teach them 
to know Intuitively how to go about doing things. The brighter students 
I think want to know how It works. If you throw something out to them 
and you say okay, this Is the way It Is, they're going to say oh yeah, 
why? And you have to be prepared to tell them why. The slower students 
often just want the basics, "How am I going to do this? What's my grade 
going to be?" I think the basic Interest In math, the curiosity about It 
oftentimes Isn't there. For a student who doesn't do well, math Is often 
not a challenge. It's more of a drag oftentimes, something they have to 
do. But the bright ones are really Interested In why, (21-22; 21-10) 

Other 

In the text we're using, I think sometimes the directions are Inadequate 
and they're misleading. The words are misleading, and they also don't 
give enough examples. So I don't rely very much on the book giving direc- 
tions, I give the directions 3 or 4 times, giving different examples, 
because If I had to go by the book, they give one example and they assume 
that covers all the bases, and then they'll have a stream of very long, 
difficult problems at the bottom page and the students are going, "Hey, 
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wait a second, this 1sn*t quite what I thought It was, or does It work 
the same way even though this Is a little bit different? (4; 12-23) 

• ••I don't see math as being very activity or1ented~up and moving around 
type of activities that they can do In an offhanded manner. They've got 
to think about It and be logical. (7; 22-25) 

Yes, because that Is time consuming. Those problems take so much longer 
for the student to be able to go through and do. They can maybe do 16 In 
a period If they're lucky, whereas If It's just computation they can do 
30 or 40. So they do take more time and so I want to make sure they are 
ready to reach that point. (15; 7-12) 

1 think at this aga they're getting thoroughly bored with doing the same 
type of thing they've been doing for the last eight years and some of 
them really need to branch out and try problems In other areas, such as 
the logical problem you just showed me. I think that they would be much 
more Interested and stimulated than how many apples can you buy at such 
and such a price? They've reached the max on that, a lot of them have, 
especially those that understand the concepts already. (24; 5-13) 
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Hqw Textbook .Handles Problem Solving 
It doesn't, (5; 14) 
Drl VI. and .Practice 

Yes, I think so, I believe It's Important because mathematics Is a build- 
ing kind of subject, and I believe students ought to know all of the facts 
because they don't really have time to stop and think what's 9 times 6, 
They need to know just by saying It, So for that reason I believe drill 
Is very Important, But again, when you get to a honors level or a high 
level of math class, the students have mastered all those things so It 
Isn't Important to bore them with things that they've already mastered, 
and I don't, 

OKAY, THAT KIND OF MOVES INTO THE NEXT SEGMENT, CAN STUDENTS GET BY WITH 
LESS DRILL AND PRACTICE? 
I think so, 

ON ANY ACADEMIC LEVEL? 

No, not on any academic level. I would say when the student Is In honors 
class, high level math class, they may not need any drill and I'll prob- 
ably not give them any. With my honors classes I give them problems on 
basic skills In with their other materials, but I don't take time out to 
teach them how to add or subtract and divide, because by virtue of the 
fact that they are In a high level class, they are well aware of their 
skills. Now when I'm teaching. If I find that part of their knowledge 
Is limited, then I'll backtrack. Of course I encourage the student too, 
••You are In an honors class, •• One of the things that happens In an honors 
class Is that the material Is fast paced, and you should know all of these 
basic skills. So If you are low In this area, on your own you want to do 
some practice and bring yourself up, 

DO YOU THINK THE STUDENTS CAN GET BY WITH LESS SEATWORK, PAPER AND PENCIL 
WORK? 

Well, overall, no. But I don't know what you mean by less. My students 
work every single day. There are fun days where I might do the transpar- 
encies and then there are days when I might say If you're really quiet 

and good I'll give you . , But I believe In order for them to 

learn the subject and to master the subject they have to be taught It and 
they have to work at It, (7-8; 8-20) 

Difficulties. wItK xord Problenis. 

I believe It [problem solving] has not been given the amount of attention 
that It deserves probably In elementary school, and by the time they've 
reached middle school and It has not been given a lot of attention, I 
believe that the language Is a problem for students. Because sometimes 
the language In a mathematical problem may mean something else than a 
reading situation of a novel or In English, For Instance •'of^^ In mathe- 
matics means times, "Is** means equals, so I think I would put that aside 
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as one major problem, along with the fact that they've just not been given 
enough attention. .That I believe number one would be the language and 
then the next thing I believe they would have to be taught Is how to pull 
out the Information, how to restate the problem so that It's In terms that 
they can understand, so that It's In terms of something that they can 
relate to that happened to them. Not necessarily a personal thing, but 
being able to restate the problem so that It's clearer, knowing when to 
take out unnecessary Information, and also being able to figure out what 
Information Is necessary and what does the author want. (8-9; 24-6) 

Important of Problem .Sol ving 

Just as Important as computational skills, as Important as any of the 
things In that, because It's all around us. (11; 4-5) 

qeflne Pr gble^m Solving 

Oh, here It Is. Problem solving Is the process of applying previously 
acquired knowledge to new and unfamiliar situations. How about that? 
THAT'S VERY GOOD. 

I wrote It down. I thought that was pretty good. And I think from that 
Is why I say that problem solving Is everything, because It's previously 
learning how to look at a problem, restating It In familiar words or 
familiar terms and applying It to something new. (12; 5-13) 

Major. Roadblocks In. Teaching Problem Solving 

Keeping them Interested. Keeping the problems Interesting. (17; 7-8) 

S.Qlutl.on. vs.. Under.s.tandlng 

I would say the understanding of It. (20; 28) 

Showing vs.. Un.derstan.d.l.ng. 

I do a little of both, and they get a little upset sometimes because I'll 
just put the problem on the board and say that's It, I won't explain any- 
thing. And after about five or ten minutes they're moaning and groaning, 
and the next thing I'll have them come up and then we move the whole 
class along and talk about each problem. About 90 percent of them will 
get about 3/4 of the work correct because they're just using what they 
know and applying It and finding out what the author wants. (21; 17-25) 

ather 

I agree that the Instructions [In the textbook] are limited and quite 
often the Instructions really mind-boggle the students. I believe that 
there Is more than one way to teach a concept and sometimes the books 
will have only one method, and I like to have the students think on their 
own and not just come up with the correct answer. I'm really a stickler 
about the formulas and being certain that all steps to the formulas are 
there because I think It's Important to know— you need to know— that they 
know the process and what It actually means because a calculator can give 
them the correct answer, but that doesn't always mean that they know the 
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process. I believe that If they know the process then they can apply It 
to different mathematical situations. (4-5; 15-1) 

Well students In general would rather not work on It [problem solving] 
because somehow they see It as a threat. First they have to Interpret 
It, then they have to figure out just what the author Is looking for, 
and most students would rather do things that come easily. (10; 21-25) 
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How Textbook Handles Problem Solving 

They don't do problem solving. They get some word problems and occasion- 
ally after a skill, they'll give a few word problems that Involved a 
skill. The kids know that that's still what they have to do, so all the 
teaching of clues and stuff Is done by me—key words and key terms that 
help them recognize these word problems; like "of" means times, "Is" means 
equals and that type of stuff. Otherwise the book never even touches on 
any type of technique for solving the problems, but then their problems 
are often different from their examples. If they're going to teach word 
problems, they should give an example for each one and explain how they 
came up with It Instead of saying, "Here's a word problem, here's what 
we did, here's the answer, now you do It." (6; 1-14) 

Drill and Practice 

Oh yeah, I think so, because you know, practice makes perfect. It's just 
like anything else. 

DO YOU THINK STUDENTS COULD GET BY ON LESS DRILL AND PRACTICE IN A TYPICAL 
MATH CLASS? 

Some students can. I would say the majority of them need that reinforce- 
ment. 

DO YOU THINK THEY COULD GET BY WITH LESS SEATWORK ACTIVITIES? 
Well the only thing Is, then they need to do It at home. I think if you 
can keep your classroom quiet enough and comfortable enough to where there 
Is really some work being done In the classroom, then that takes the place 
of the work that they maybe would have to do at home. (8-9; 19-3) 

Difficulties with Word Problems 

You know. If you know your arithmetic skills, that's one thing, but to be 
able to analyze and to decipher, extract things or things that aren't 
3 X 2, it takes a different skill, and I think that a lot of people might 
have the skill but they are having trouble developing it t^ecause they're 
not being presented with the right ways to go about doing that, and I 
think that's a skill I need to work on. ..Right. Because heck, they've 
been doing these arithmetic things every year now you know, at least my 
kids. Some of them still have trouble, but I think overall the problem is 
setting it up, definitely. (9-10; 19-25) 

Importance of Problem Solving 

Very Important, and they don't realize it at this age. They're constantly 
asking why do I have to know this? If all youVe doing is multiplying, I 
know that. But the fact of the matter is, when do you multiply? And 
they don't understand that that's important. That"*'s the key to mathemat- 
ics as far as I'm concerned. ...If you want math to work for you, you have 
to be a problem solver. (13; 1-11) 
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Define Problem Solving 

Well, by problem solving, that just means that you give them something to 
do and they have to figure out how to do It. Is that right? It doesn't 
necessarily have to be a word problem, but It can be something where 
they have to devise a method for solving. That's how I would define It. 
THAT'S FINE. WHAT KINDS OF SKILLS ARE INVOLVED IN PROBLEM SOLVING? 
Oh, I see. I think you have to have reading skills In that you have to 
je able to read a sentence or read whatever It Is and be able to compre- 
hend what It Is they're saying. So It would be a strong reading skill. 
But I don't think that you have to be a strong reader, I think that's an 
Important skill to have but I think you can overcome It by being taught 
a method for recognizing ways to solve problems In math like key terms 
that represent things mathematically. (13-14; 24-12) 

Major Roadblocks In Teaching Problem Solving 

Probably my own lack of knowledge on a lot of the more advanced techniques 
to teach these skills. You know I can look at the stuff and say "Okay, I 
know that, that means to multiply," but then how do you tell the kids to 
recognize that two weeks later on a test? You know. It seems hard for me 
to teach this type of skill, maybe because everybody's at a different 
level or everybody doesn't perceive the same way.... Maybe more material, 
or at least my willingness to go and get that material. I'm sure It's 
available. I just... you know, you sort of avoid the uncomfortable. The 
things that you really aren't the strongest on you hope they'll get It 
along the way. You know I would say for middle school kids, I teach quite 
a bit of problem solving, but I know that at the high school level— and 
I was trained to be a high school teacher-that there's a lot of things 
about advanced problem solving skills that I really need to get some Info 
on. It doesn't seem real hard at this age level. You can say well this 
Is how you do It, but I don't know If they're getting It. (17; 2-27) 

Solution vs. Understanding 

Well a lot of times, because It's really not clear as to how to decipher 
the process that you should do on the word problem, and more or less If 
It's teaching the skill of multiplication, then all the word problems are 
multiplication, what you end up doing is just teaching the solutions, 
right? I mean they know it's just going to be that you add them all up 
or something, so you end up doing that because that's the way it's pre- 
sented a lot of times. (19-20; 23-2) 

Showing vs. Understanding 

Well I try to give them Point A and say, 'Okay, this is how we would do 
it in this example. And let's not just say that all of them are going to 
be multiplication but when we see the word 'of' next week, we're going to 
know that that means times. So I guess I try to do some others. (20; 
8-13) 
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Other 

I've found that It has to be cut and dried, It has to be structured for 
them, and they have to feel comfortable, because when they feel comfort- 
able, and It's nOi jmething new and It's something they know, then usu- 
ally you have more success with them. (3; 17-21) 

A lot of them just want the answer. They don't care about the process, 
and that's what upsets me a lot of times, because I make them, like If we 
were supposed to solve for the variable 3x = 6. Well anybody could say 2. 
But then when you get to Ix + 7/2 = 32/4, find x. It becomes a little bit 
different. It becomes a process rather than just a plugging In of the 
number. So I try to Instill that In their), and If you start out with 
these examples, they say "Well why can't we just give you the answer?" So 
they're always looking for just answers most of the time. Why not? If 
that's what they're graded on, why shouldn't they look for that? (5; 11-22) 

Well their maturation level Is pretty low, and they're all going through 
all these bizarre changes, and they don't remember what they learned the 
day before. It's enough to drive you crazy. (11; 21-24) 
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How Textbook Handles .Probleni Solving 

Well, I don't think It really handles It, There are some problems 
attached that would correspond from time to time to a lesson on division 
of fractions or multiplying fractions, but there's really no stress or 
emphasis on solving problems. (2-3; 26-2) 

Drill .and .Practice 

Yes. 
WHY? 

Because you repeat over and over and over the same things. We're rehears- 
ing for the SATs this week, you know, and even through they understand 
things they haven't done It because so many new concepts have come through 
after something and then you have to jar them back and get them thinking 
about It again, and I think just that continuous repetition just drills 
It right Into their heads. 

DO YOU THINK THEY COULD GET BY WITH LESS DRILL AND PRACTICE? 
No, I feel an element of always a shortage of time. We need time for me 
to explain things, we need time to go over the homework, have them ask 
questions, drill. I mean there's a lot of things that are going on and 
you just run out of time to do them. Then going back towards the tests 
you have to cover this, this, this, and this; you don't have time to 
dwell on one thing for too long, but I do think somewhere down the road 
they can use more drill. They do forget. It's not exactly like forget- 
ting because once you remind them It comes back to them, but It's kind of 
just slipped from their consciousness for the moment. (6-7; 21-20) 

Dl.f.f.l.c.ulti.es .with .Word Problems 

Because they have to think, and I'm not so sure they know how to really 
think. I think thinking Is a creative process and no one ever teaches 
creatlvlly. We seem to hit the drill and that's maybe what we emphasize 
In math, but I'm not sure that, you know like word problems are part of 
just everything. They have to be able to think and distinguish and group 
things and make assumptions, and It would be the same In social studies 
or In something else. If you ask them why do you supposed something hap- 
pened. It's hard for them to come out with something that Is their Idea. 
(9; 7-17) 

I think It's the figuring out what Is asked for. If there's extra Informa- 
tion there and they have to sort through, dig out. It's hard for them to 
be the Initiator and say yes, this Is Important, this I can forget. The 
thinking process I think Is the worst. I think the vocabulary In some 
cases Is a problem but that's not the major problem I don't think.... I 
can't believe like they would miss things like, we've worked on this "A 
car goes 60 miles an hour. We went for 3 hours. How far did the car go?" 
They still can't understand that, not that many people. And It seems to 
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me obvious, and I don't know how I can clarify that to them. I Intuitive- 
ly know that and they don't Intuitively know that. That's where I run 
Into difficulty. (9; 2-19) 

Ijnporta.nc.e. of Problem Solving 

Very Important. Because I believe In teaching thinking, and I think 
that*s what they need to be able to do. (11; 9-10) 

Define Problem S.olvl.nci 

Analytical skills, organizational skills. In math It would Include read- 
ing skills, computational skills. (12; 21-22) 

Major Roadblocks In Te.achln.q Problem SoIvIm 

I've never been taught how to teach It. ...They were talking [In a reading 
class! about teaching word problems and one of the things was read and 
reread and re-reread and soV*e the {iroblem and reread It again to see If 
your answer corresponds. That*s about the only significant thing which 
makes sense that Tve been taught about how to handle word problems. I 
really don't know, when a kid doesn't understand It and I know Intuitive- 
ly that you divide or you divide and then you multiply that answer times 
something else, I don't really know how to explain It to them or how I 
know that that's what you do. Do you understand what I mean? I know It 
Intuitively, and If they don't understand It Intuitively then I don't 
know how to teach It to them. (16; 3-21) 

SqIu t1 ons. ys... ,U nder.s ta^n d I n g 

Hard to say. I mean I can't say that's what I do, because I really don't 
do much of anything. It's mental and I really don't know the proper way, 
and I told you when they don't understand I just go crazy, because I don't 
know how to tell them In a logical way, because all they keep saying Is "I 
don't get It, I don't understand, how did you know to do such and such?" 
After you teach them a few words like less and more and a few giveaways, 
there are still things tht sometimes they don't understand. (20; 13-21) 

S.ho.wlng. vs.. .Unders.ta.nding 

Showing them. ...I don't know. It's just there's so much frustration the 
other way. I don't know. Maybe It's because I have children at home, 
but when they go home and go to do their homework, and they feel their 
teacher hasn't explained It to them, there's just this total frustration. 
"I don't understand what to do. I'm not going to do It." And they kind 
of give up, where If you go over It with them, I think they have a shot 
at at least trying to work It out and maybe It will come back to them In 
between what you say and what they can pick up from what the book says 
and from the examples In the book— piece It all together— they have a 
shot at getting that work done— a better shot at getting the work done 
than If they just try to do It on their own. (22; 5-21) 
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I do do a lot of talking, either because It's not explained well or they 
haven't had the background or whatever. It just seems easier If I can go 
over It on the board and show them three or four examples of problems. 
(la-2; 27-3) 

The word problems are a real drag. It drags on and on and on and on, 
and you just feel like you'e going nowhere with It. (10; 20-22) 

IS THERE A REASON WHY THEY'RE [problem-solving skills] NOT TAUGHT? 
Yeah, probably It's easier discipline-wise when you have a diverse group 
to sit everybody down at the same table or at their desk and do the same 
page at the same time In the same way. It's easy to check. It's quiet. 
It's orderly, systematic for the teacher, and teaching creativity or 
teaching things like that takes a lot of one to one or them talking to 
somebody about It, and It might not be orderly. Sometimes we opt for 
orderly kinds of things. 

SO THERE'S CLASSROOM MANAGEMENT ISSUES IN THE BACK OF YOUR HEAD? 
Yeah, that's why we tend to drill and drill and drill. It's probably a 
lot easier than going over these things and having kids scream at you all 
the time, "I don't understand It", and sit there because they don't under- 
stand It and poke their neighbor and that kind of stuff. (12-13; 25-15) 

...it's so logical to me and It's so logical to the people that under- 
stand, but It Isn't logical to those who don't understand, and I don't 
know how to... beyond saying "Well, look, you do this and then you multi- 
ply that times 7" or whatever, but I don't understand why they can't 
understand that In the first place, unless they get nervous about It. I 
think there's a certain amount of anxiety with word problems. (21; 6-13) 

They will give up. Not all of them, but I'm saying, you know why we're 
doing this Is because there are so many people that really can't do these 
word problems and their frustration— they can't handle It. They won't 
read It three times. They'll just say, "No, I don't understand It." 
(23; 19-23) 
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How Textbook Handles Problem Solving 

The book we have right now Is really lean on word material. It does give 
a good explanation to the problems, then It goes right on Into practice. 
Some of the others we've hud would give the kids questions, provocative 
questions that they would have to answer which led to the concept, made 
them think about what they were doing more than what we've got here. So 
I do have to do a lot of explaining and use my background to say this Is 
what this means and this Is what the objective Is, or how do you use It, 
where does It fit In, what's the use of this type of thing, how are we 
going to use It? (6; 9-19) 

Okay, now on the seventh grade one, all the things we've covered so far 
this year there aren't a lot of problem solving materials, so we really 
haven't done a lot of problem solving and like I say, I've got some things 
that I would pull out later on and do what we're going to do on problem 
solving and really give them. ..maybe spend two weeks or whatever Is neces- 
sary. But they would be handouts, but they would be problem solving mate- 
rials. (8; 11-18) 

Drill and Practice 

Yes. 

WHY DO YOU SAY THAT? 

Well, from ny experience, a lot of kids— I think most people perhaps over- 
all—you can listen to an explanation and you can observe examples and 
then you can understand and they make sense. I have kids say, "Well I 
know that, and "Oh, we did that before," but then you give them something 
to do, they're not that familiar with It that they can go through It Inde- 
pendently and work those things out. That happens all the time. We'll 
have a kid say, "Oh, we had that In the sixth grade." So then you say, 
"Okay, good. John, how about this? How would you solve this kind of 
problem? "I don't know." See they haven't had enough practice— I think 
the practice would be the only thing where they would develop a skill 
where they would have the recall. I know If I don't do things myself I'm 
really not going to learn It. It's just like observing a piece of art 
work, you, how do you do something with your hands? It s very conceivable 
but then to do It yourself Is another thing, and I don't think there's 
much difference In mathematics. (10; 1-21) 

Difficulties with Word Problems 

Because they have to filter out— they have to make a decision. They have 
to filter out facts and they Just haven't had enough experience at repe- 
titious... I think you have to get back Into the repetition that a child 
or anybody else; you've got to see this type of thing enough before you 
catch onto It. You know, they'll read something, the problem, and they'll 
say oh, do you add, subtract or do your multiply or divide or do both? 
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And I don't know how else despite challenge and repetition would they get 
enough experience to be self confident to make their own decision. (11; 
8-20) 

Well you see this book there's not a lot of reading to do In the general 
trend of the thing. Like I've got a list of vocabulary words I've been 
going to give them— math words that I feel It's the best time for them to 
learn what they are and what they mean, and I haven't gone Into that with 
them yet. but I've got the list up there on that table. But they don't 
know a lot of vocabulary words, and of course this Is where they— like I 
always tell them. If you don't know what the word means, then you can't 
do It because you're not thinking properly on whatever the topic Is. The 
nomenclature, you know, the structure of the. . .whether It's dividend or 
divisor and all these things. Most of the kids don't know that stuff 
unless you drill them on It. (12; 9-22) 

Importance .of Probl em .Solving 

Well I don't think all the arithmetic they do and techniques that they do 
are worth too much to them If they can't use them In problem solving. 
(15; 5-7) 

D.ef.l.tie .Pr.obleni Sftlvlng 

Well problem solving would be where Information Is presented and some 
facts are presented and then the question of how to extract a particular 
problem situation out of that for a specific answer, and draw out from 
certain verbiage a desired amount of Information to answer a specific need. 
OKAY. ARE THERE CERTAIN SKILLS THAT THE KIDS HAVE? 

Yes. Well I don't know If they have them. Some kids would probably have 
them Intuitively, but there are steps that can be used that I think you 
need^to go over with them you like what kind of Information Is In here? 
What s the question? What material do you need to solve the question? 
What material don't you need to answer the question? And what do you do 
with the Information that's there? (15-16; 24-9) 

They need to know how to look at It. what's Important and what's not 
Important, how to simplify It down— which Is all problems solving Is— and 
simplify It down to something that's understandable. But they need some 
little techniques. (16; 12-16) 

Ma jor .Ro.adbl.ocks In Teaching Problem .Solv.lng 

Okay, when they're In a word problem situation I find that maybe ten per- 
cent are pretty capable of going through It on their own and getting what 
they need to know In tackling the problem and solving It appropriately, 
but the majority of them you really need to go around. They need to be 
reassured. They'll want to find out am I doing this right? Is this 
right? So you have to say yes. you're doing It right. In most cases. It 
depends on the number of steps too In the problem. If It's a number of 
steps, a lot of them will want to be reassured each step of the way. If 
they know they're doing two steps or three steps they'll want to know If 
the first step Is okay— which Is fine because If they got wrong Informa- 
tion, there's not much point In going on to the second step and the third 
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step with them because I always try to make them do their things indepen- 
dently, but I also realize that anything you do, even testing— every time 
I give a test I find out it*s still a teaching situation practically un- 
less you want to be Just cold turkey about it and say you flunk or you 
pass. Well that*s pretty hard to do— say you flunk, you pass. So I find 
out that it*s growth, and that's the only way theyVe going to get it is 
to go around and pursue it and help them as they go along. And of course 
eventually you're going to say well, here's five or ten problems, let's 
see what you can do with them, at the end. But there's a long period of 
really trial and error in it. I think the word problem solving is really 
the most difficult thing for them, and I think they need more of it. 
(21-22; 3-6) 

Solution vs.. .Unde.rs.tftfi.^lfi-gi 

The understanding, I think." (31; 7) 

Showing vs.. .Under standing 

I try to give them a real good explanation on the board usually and show 
the ramifications. (32; 4-5) 

Other 

DO THESE KIDS WANT TO KNOW WHY SOMETHING WORKS^ OR DO THEY WANT TO GET 
MORE THAN JUST HOW DO YOU DO IT? 

Good question. I always thought that was really important and I still do. 
I always try to show the kids why— we're doing formulas in the eighth 
grade, and I try to show them why does the formula work? Why will it 
give you an accurate answer? And what a formula is, it's consistent, it 
never changes. You follow it because it follows a rule or a concept that 
is never-changing. Therefore it works for you all the time if you know 
what it says, like multiply, divide, and so on. So we've been doing 
these area formulas— triangle, parallelogram, rectangle, circles. Yester- 
day I went through the circle because hardly any of them, anybody looks at 
pir^ and really knows where it came from and what it means. So that's 
always been one that I try to prove my point. I always felt better when 
I was going through school if I knew. The teacher said do this, this is 
how it works, go ahead and do it. Well most kids can learn those things 
by rote or Just by remembering step by step. Fine, you get the answer, 
but I always wanted to know how come you get the answer and why does that 
give you the answer? So that's why I try. But there aren't too many 
kids— there are some that are interested "In why it works, but the majority 
aren't I don't think, not from my experience. Most of them really aren't. 
But I always thought they would be more interested in why it worked. 
(19-20; 17-15) 

If they don't have the skill, then they're not going to be able to solve the 
problem. A kid that's lost in his arithmetic isn't going to get anything 
out of a problem solving situation I don't think. (34; 19-22) 

Well my reason for that is a lot of kids still think that they have to get the 
exact number for one thing. If you don't get the exact number, you haven't 
got it correct. And if you get into problem solving, you really have to focus 
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on two things. Does the kid understand how to solve the problem, which is 
really the main thing—even if he made an arithmetic mistake in his computa- 
tion, I would still give him problem solving credit. If he comes up with 
2.26 instead of 2.25 or something like that and if it was a good problem, 
and he had to do the thinking and really doing some evaluation with the 
information and got to that point, I think he did a good job. You have to 
consider all that. (34-35; 25-9) 
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How Textbook Handles Problem Solving 

I don't like that textbook that we're using at all. (5; 18) 
Drill and Practice 

Very. 

HOW COME? 

Kids in middle schools especially need repetition in order to be able to 
absorb and understand what they're doing. You may give them one problem 
and then another problem with just different numbers in it and they won't 
see that it's the same thing. 
WHY IS THAT? 

I don't know. I don't know if there's a learning blockage or something 
when you're at this age group, if you just don't want to learn or if they 
just can't see far enough to realize that they're doing the same thing. 
I don't really know why. (5-6; 27-11) 

Difficulties with Word Problems 

I think there's a negative attitude about word problems. I think kids 
think "Ooh» a word problem" and then they just tighten up» even though 
the word problems very often will just follow the basic math that they've 
already done. Also» a lot of times their reading levels are so low that 
they just can't do the word problems. They may do very well on math com- 
putations » but when it comes to being able to actually read and understand 
what is being asked in a word problem, they have trouble doing it because 
they can't read that well— a lot of kids. (7; 3-14) 

Importance of Problem Solving 

I think it [problem solving] should be emphasized a lot more than it is 
now because I think most of their math applications when they get out of 
school will be somehow dealing with word problems or something to do with 
word problems. They're not just going to be given a problem and told, 
"Work this out," they're going to have to apply it to their every day 
lives, which is basically a word problem. (9; 16-22) 

Define Problem Solving 

I think so. When I teach, or try to teach problem solving, one of the 
things that we work on is like a vocabulary of key words that relate; for 
instance, in a percentage problem "of" would be times, "is" would mean 
equals, and we go over words that are key words that will give them clues 
to working. (10; 7-12) 
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Major RoadbTocks Ia Teaching .Problem SoTv.lfig 

Well, just basically that there just Isn't that much stuff out there, and 
some of the stuff that Is out there like I said Is just difficult for them 
to read. Their reading levels aren't that good, and number one you can't 
find a lot of problems. Finding the problems. I have lots of workbooks, 
and I'll be In all those workbooks, I can't find that many word problems. 
They're just not available. The problems themselves are not available 
unless I write them up or dig them out of someplace. (12; 17-22) 

Solution .vs.. .Understanding 

I try to do the understanding of word problems. (18; 25) 
S.how.1.n.a vs.. Understanding. 

I do more on showing and explaining and then allowing them to do It on 
their own If It's not just... you do one thing— they 're not two separate 
things. A lot of times It just helps If you do a problem on the board. 
The problem may be In the book, all done step by step; but unless you do 
It on the board and show It to them step by step they won't get It. And 
then once they've seen It done, they can usually do It on their own. 
Does that make sense? (19; 7-15) 

qtAer 

For one thing, I don't think a lot of times... the kids don't really 
understand. You have to really bring It down below their level to get 
them to understand, because If you speak on what essentially their read- 
ing level should be, they won't all get It. You have to get down really 
low and explain things very basically and simply to them, and the areas 
on the sides of the book don't always do that. (5; 9-16) 

I think they should be able to understand what they are doing— In other 
words, how to basically add and subtract or where to put a decimal In a 
problem, because If thrjy don't understand the basics of anything, they'll 
never be able to put anything In the right order from a word problem. 
(11; 5-10) 

...they won't remember how to do things. They don't remember from day to 
day where to put the decimal point, even In honors math class, so It's 
hard enough to teach them one thing one day and use that thing to apply 
to the next day without taking something and putting It at the end of the 
year and saying, "Do you remember when we did this?", and they say no. 
(15; 2-8) 

I think partly, and I think partly because It doesn't apply directly to 
them except for the grade that they get that day. I think If something 
affects them directly they learn how to do It. (15; 13-16) 

I don't know If something affected them directly— the same thing— the 
direct effect. If It hurts me now or does something to me now, I'll learn 
It, but If this Is something I have to know a year or two years from now 
I can always do something else about It or ask somebody. That seems to 
be the attitude, and I don't know what to do about It. (17; 1-7) 
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Kids this age I think are extremely Immature and are not responsible 
enough to themselves to very often do the work or even try to do the work. 
They need somebody still to tell them, "This Is what you will do." (20; 
9-11) 
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Hftw Te.xtbo.ojc HaLfidles .PrabTern .S.o.lylnfl 

I found It [In the textbook! to be clear and concise and I also found 
that when they give the exercises they don't throw In something that 
wasn't In the example. So It's example, problems, example, problems 
throughout the textbook. It handles It okay. You still need the teacher 
to further explain It and to really point out verbal clues, especially 
when you get some low readers In here. Then you have to go over It and 
point out clues. It's okay, but I also choose to do It after I've really 
handled the skill. I do It last. I go over skills first and then I go 
back and do problem solving when they re more mature. (3-4; 16-15) 

D.rlll And PrACtlce. 

Yes. 

WHY? 

Because you are training the mind to do something new; and your mind 
responds to repetition. 

SO CAN STUDENTS GET BY WITH LESS DRILL AND PRACTICE? 

No, and I used to think so. I used to give the odds and evens and I 

don't any more. 

COULD THEY GET BY WITH LESS SEATWORK? 
I'd say no, not In mathematics. 

D.I f f l.cgltles Ml.th Word P.ro.bl.enis. 

No, It's not really vocabulary. It's just that suddenly we've got words 
In math, sort of like a real life situation, and they tend to be resist- 
ant toward It. ...Computing the answer Isn't the problem If they position 
everything right. If It took several operations and things to do, then 
they have problems.. Figuring out where to put It. That's why I found 
that maturity helped, and that's why I do It In the spring Instead of as 
we go through the textbook, because I was finding that they weren't ma- 
ture enough and that maturity made a big difference, especially when you 
had a series of problems and you're just adding and multiplying. (6-7; 
22-12) 

Importance. Af Pr.o.ble.m .SolvAng. 

I think we should blend It In like It Is now— teach a skill and then use 
It. (8; 13-14) 

Define P,ro.b.Tem Solving. 

As far as I'm concerned, problem solving Is any time you're going after 
an answer. .Well as far as actual skills, they have to not only be able 
to organize Information, they have to be able to write. For Instance, If 
they can't write the Information In the proper sequence clearly, then 
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they can't make the proper changes to solve the problem. So you have to 
Insist that they write correctly. For Instance, I don't allow slant 
lines In fractions because It's very difficult to add and subtract frac- 
tions If you don't have horizontal lines. So they have to have mastered 
certain skills of being neat and orderly and organized otherwise they 
can't solve that problem. In other words mathematics Is not a place to 
be creative. I say this Is not an art class, don't decorate with decimal 
points. They're not decoration. I say decimal points have a purpose and 
a place and a value. (8-9; 22-18) 

HaJor^RoadMocXs. .1.n. Teaching .Problem Splylng 

Probably reading through the problem, that's the hardest part.... Getting 
students to read through to the end and then deciding what you times or 
what you take away and what you're looking for. (13; 19-24) 

Solution, vs. Understanding 

I find middle school kids become very restless, and their attention span 
Is somewhat short. So If you go Into a whole lot of analytical thlngs-- 
I mean a good example Is when you teach them to multiply fractions. You 
could spend three days discussing why a reciprocal. They're much hap- 
pier If you just say, "Turn It over and multiply." They will whine and 
cry and say they don't want to cross divide things. You mean do we have 
to? Well, It's easier. Getting that point across takes a lot of time. 
WHERE DO YOU THINK THEY'VE LEARNED TO BE THAT LAZY? 
I don't know. I think part of It's just their maturity level. They're 
just not quite ready for that higher un»1erstand1ng. They'll want to know 
how to do something but they don t keep at me, "Well why Is It done this 
way?" They really don't. (17-18; 17-4) 

Shewing ys.. Under s.tanding. 

No, I don't do a whole lot of Inquiry... I'm a dictator all the way 
through the math class. I show them, they do It. 
SO IT WOULD BE MORE ON SHOWING AT THIS POINT? 

Yeah, because when I do that I find like sometimes I'll put something up 
there and say let's go after this and solve this. You get your sharp ones 
right up there with you and boy you sure lose the other ones. (19; 4-12) 

OtKer 

I think mathematics Is a place to teach habits— how to go after an answer.., 
Following directions Is extremely Important, okay? Because you have to 
follow a set of rules and when I get further In the book I'll say here's 
the rule, here's the game. This Is the rule and this Is the negative num- 
ber, now any time you have two negative numbers It's always a positive. If 
you're multiplying. So quite often I'll write the rule. I'll say this Is 
the rule, here's the game. I'll actually write "rule" and "game" on the 
board, and theyll go after It. (10; 4-16) 

The attention span Is not that great. For Instance I never talk more than 
7 or 8 minutes. I don't stand up there all period and do math problems for 
the kids because they're just not that Interested. They want to be left 
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alone. Well^ I condition them. Okay, I'm responsible for that. I con- 
dition them to this kind of behavior. They seem to want to be left alone 
and try the problems out themselves and not spend all period doing that 
kind of thing. (12; 18-26) 

I don't think It's the long explanations that they're that Interested In. 
They don't seem to be. They In some cases want to get through their work 
and then they have an extra credit project going on In here at all times 
and sort of want to go to do that. I mean how long can you talk about 
fractions and that kind of thing? (20; 9-14) 

They love to know where the fences are so they know where to put their 
feet and how far, and then they'll try to climb over and see how far they 
can get. They know what's expected of them. It's very clear. You know, 
math Is clean and orderly and If you don't follow the rules and laws In 
mathematics you're not going to get there. Yeah, when you get Into al- 
gebra you get some type of creative approach, you can start a problem In 
a certain place or whatever, but when you're In the seventh grade, you 
don't really have a whole lot of choices In these kinds of problems and 
what you're looking for. (27; 8-18) 
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TEACHER 8 



Kqw Ie?^tbop.k .Handles. P.roj),Tejn Solving 



I think there should be more word problems than just the computational 
type problems like weVe used to seeing as an extra aside. I mean there 
should be more word problems. It should be just the reverse or at least 
more even. Like there should be maybe 12 problems of regular type prob- 
lems like this and then 12 word problems, so you can give them even on 
both sections, and they would start putting them t.')gether, (11; 7-15) 

Dri.l 1. .»nd Practice. 

Oh yeah, definitely, 

WHY DO YOU THINK SO? 

Well It keeps them sharp or attuned to what they need to be aware of all 
the time. Well, drill and practice would mean In what sense? 
SEATWORK ACTIVITIES. WORKING THROUGH FRACTION PROBLEMS OR WHATEVER, 
Well If you didn't give them say 12 or 20 problems to work for homework, 
then they're not going to get enough exposure to the different types of 
problems that they could be faced with. And If you don't give them prob- 
lems that are like In a quiz form, where they have to sit down and do 
five problems right now for a grade, then they don't understand how to 
solve problems under pressure and get the same answers, 
SO DO YOU THINK THEY COULD GET BY WITH LESS DRILL AND PRACTICE. OR NOT? 
No. not at this level. They already want to do as little as possible. 
You don't want to give them less, 
COULD THEY GET BY WITH LESS SEATWORK? 

Well seatwork Is the same as homework. Depending on the amount of time 
that you have left In the class Is how much seatwork they're actually 
going to accomplish. If there's five or ten minutes left and they've 
got 20 problems, they're not really going to work feverishly until the 
bell rings, so they can have less to do when they get home because a lot 
of times their parents want them to bring homework home. They don't want 
them to do It at school, because they want to see the homework. There's 
so often the case where the parents get the response from the kid that 
"Oh. I've already done the homework, and yet they're getting a D In the 
class. Well If they do too much seatwork. they're just going to just 
slop out the answers real quick because they're working between the time 
I finish the presentation of tomorrow's homework until the bell rings. 
It might be ten minutes, they've got to do 15 problems. If they try to 
get 15 problems done In ten minutes, they're just wasting tneir time. 
So I think you have to define the seatwork activity as being something 
that If they sit and just work as many problems as they can comfortably, 
then that's effective, (12-13; 10-23) 
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D1f.f.1.c.u1.t1e.s..w1th Word Problejns 

The vocabulary. All you have to do Is talk to any social studies or 
English teacher probably to get those answers. Word problems are based 
In a sentence structure and sometimes the terminology or the vocabulary 
words that they use In the word problem Itself may not be familiar to the 
student. I think they can read the problems. I think they have problems 
In understanding— well that might be comprehension I guess— understanding 
what they've read and how to put those numbers together to answer the 
question. (13-14; 19-21) 

Impor.tAtic.e o.f P.roblejm -S.ol.v.lng 

Well, It should be of utmost Importance. (15; 24) 

Define .Problem S.o.lyln.g 

Well I think of problem solving as being a problem that's written In sen- 
tence form. And as that's the case, I think they're all about the same. 
(15; 19-21) 

I would think though that what they have Is a problem understanding what 
words Indicate different types of operations. There Is a chapter In this 
book that does hints on vocabulary words, and this one here they'll start 
off by drawing two more than a number, where the word "more than" Is Indi- 
cating addition or "less than" a number Is Indicating subtraction. ...What 
they have to do Is understand how to take the Information from the prob- 
lem and put It Into that algebraic form. That's the major problem. And 
the way you have to do that Is you have to get them associated with what 
words mean, like "Is" means equals; that that equation has to have a 
total amount of something at the end. (17; 2-17) 

Major. ■Roa.db.lo.ck.s Xn .Teac.h.l.ng. .Problem .S.o.Tv.l.n.<i 

Well, having more materials available to me In a more concise form so 
that I can distribute them to the students and have enough material to 
keep them occupied and Interested for a 4-6 day stretch....! think all of 
us when we were taking math classes had problems with word problems— just 
learning how to set the problems up, given the Information from the prob- 
lem—sort of like little tricks of the trade on key word associations and 
things of that sort would be really nice to know and to pass on to the 
students as well. (23; 7-19) 

And right now they do need more work on problem solving so that they're 
not afraid of a word problem. Some kids will just tense up and go— I'd 
rather not even hassle with It, be*. \use the majority of the textbook Is 
so— It thrives on the computational part and has very little word problem 
structure to It. So when they get to It It's like something. ..you know, 
these kids aren't stupid, they can understand It. If there's only that 
many word problems dealing with this entire chapter then how Important 
could that be to the chapter? (25; 15-24) 

Solution .vs. .Understa^ndlng 

I think I would give them credit for understanding how to get the prob- 
lems up as much as I would getting the final answer. (26; 8-10) 
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Showina v.s.^ .Unde.rstandlrig 

I think I'd focus on how to do mathematics • Showing them how to do It.... 
Because first of all they have to know how to solve the problem before 
they can be shown something new. You don't want to get too far ahead. 
You don't want to put the cart before the horse kind of an Idea. If they 
feel comfortable In how to solve the problem^ then along the way you can 
develop the creatlveness In the mathematics program down the road. But 
first they do need to understand how to solve them. (26-27; 28-11) 

Other 

...but I think there's ^in overabundance of problems like this where It 
doesn't take any Imagination to understand how to work them out; once 
they understand how to do one problem^ they can do as many problems as 
you give them. But there's not enough of these problems... 
THE WORD PROBLEMS THERE? 

Right. There's not enough word problems that are associated to these 
types of problems here to make It work. So I do feel they have to have 
computational problems to understand how to solve them» but It doesn't 
take— like you asked me are there enough problems In the book— well 
there's 30. How many more problems like that do you need to give a 
student before he understands how It's done? I mean If you give them 15 
of these or all of them If you 11ke» It becomes redundant after awhile. 
If they understand the process of 1t» then you don't need to give them 
another 60 tomorrow because you don't want to burn them out on the Idea. 
You want to keep them Interested In the topic. (18; 6-25) 

And where Is the emphasis being placed here? There's no word problems 
till you get to the last page In the chapter. They should have some of 
these In every one of the sections so that when you get to this page. 
It's not like "Oh my god» we've got to do these today?" This page Is 
like a slap In the face» because they've been cruising along for so long 
here without any real concern for word problems and then all of a sudden 
there's one whole page or two pages of full word problems. They're 
scaring off the talent Is what they're doing. (19; 7-16) 

...they don't concentrate on what they're doing sometimes. A lot of 
times some students think that once we get done with fractions, that's 
the last they'll ever see of fractions and they're on to something new 
tomorrow. But as they gradually dig through this book with the help of 
myself emphasizing that, we do come upon fractions other places In the 
textbook or Ideas that they needed to understand; If they understood hov* 
to subtract fractions here then the problems they're going to be faced 
with on page 249 may become easier for them. But they don't understand 
that all of this Is relevant throughout the entire book. They think e.ch 
chapter Is a short story, and as soon as the short story Is over with, 
we're going to read a new short story with a different concept. (28-29; 
16-2) 

In fact they've got enough computational problems In here. We just need 
more word problems In order to emphasize why they need to do these compu- 
tational problems. The computational problems should just be the home- 
work on understanding how to do word problems. It should just be the 
refresher course on how to do the word problems. (29-30; 27-5) 
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How .Textbook Han.d.I.e.s. .P.r.o.b1.em jo.lylng 

It seems awful dull. It doesn't have enough Instruction, as I said. It 
doesn't have enough meaningful practice and hardly any problem solving. 
You just get a smattering here and there of problem solving, which as 
I'm thinking now Is that more and more that's the way It's going to go. 
I'm trying to think of next year how I'm going to run my class, and I 
don't see how I'm going to use the text and then work In problem solving. 
It's more of a hindrance to me than a help. It seems like I'm going to 
be making a lot of material, which Is kind of a pain because of time, my 
time,. ..I've done It In the past, and then kids tear It up, so It's very 
unrewarding to do that. It's probably one reason why we spend so much 
time In the book, ...So then you just flop back and say "Open the book to 
this page and go for It." (3-4; 20-16) 

Drill Afid Practlog 
Yes. 

HOW COME? 

Well, If you can get them to do the thing once, then with a little bit 
of practice, you can set It In their mind a little bit better, 
CAN THEY GET BY WITH LESS DRILL AND PRACTICE? 
I don't know. 

Difficulties, .with Word .P.rob.lems. 

I don't think they can take the time to read and understand— reading com- 
prehension of what the question Is. 

SO YOU THINK THEY HAVE TROUBLE WITH THE VOCABULARY OR THE READING COMPRE- 
HENSION? 

The comprehension. I think what we do Is we train them to look at a book, 
and we say, "Here's the homework," and If It's all nicely laid out In 
algorithms, they'll do them. If you give them a word problem, they don't 
know how to put the algorithm together.... They can read the problem. 
They can read the words. Then they stop, and they can't put what they 
read, take It and put It on a piece of paper In the form of a problem that 
makes sense every time. (5-6; 24-16) 

IjiiP-OT-ta^nQe. .o.f Problem .S.o.l.v1.n.q^ 

I think It should be very Important. More so than It Is now.... You think 
they're doing all right, then you give them a bunch of problems and 
they're just lost. (7; 9-14) 

Def 1 nje. ■P.r.oMejn .S.o.l.v.l.n^ 

I would define It as being able to take a problem, whether written or how- 
ever you might see It, and be able to functionally put together a solution 
that works. 
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JRE THERE MAJOR STEPS THAT YOU WOULD GO THROUGH IN THE PROBLEM SOLVING? 
Oh I d say yeah. First daflne the problem, and then discover which 
arithmetic operations you're going to have to do, and then do them. 
(7-8; 24-3) 

Major Roadblocks In Teaching Problem Solving 

Okay, time. I don't give It enough I don't think, and the Inability of 
the students to move ahead. 

WHAT MOULD BE THE NUMBER ONE THING THAT WOULD IMPROVE YOUR ABILITY TO 
TEACH PROBLEM SOLVING? 

I think I'd have to change my whole style and Just start working with 
problem solving, rather than working with computation. And I'm kind of 
In a mind to do that, but I'm not sure which way to go, and I'm not sure 
If I'm prepared to pay the pric that It's going to take. 
WHAT KIND OF PRICE ARE YOU TALKi <G ABOUT? 

Well I'm going to have to do a lot of research to figure out what It Is. 
Since the textbook Is not going to be any help. It's going to be an awful 
lot of teacher made material. It's going to be time every day on pre- 
planning. This summer I'm going to have to start trying to get materials 
and reorganize my thoughts. I've been doing this for so long the same 
way. Its going to be very hard to change, a very uncomfortable feeling. 
(10-11; 10-1) 

Solution vs.. Understanding 

I think my focus Is on accurate solutions to the problem rather than... I 
don t know, I try to make them understand how the thing goes. I don't 
know. I want the right answer, so I 'd probably have to say I focus on 
trying to get the right answer. (13; 11-15) 

S.KqwIm vs. Under standing 

I probably show them how to do It. I try to get them to understand, but 

typically I probably show them. 

IS THERE A REASON WHY YOU WOULD SAY THAT? 

Probably Impatience. 

DO YOU THINK THEY MAY NEED IT? 

Need what? 

NEED TO BE TOLD MORE HOW TO DO THE MATHEMATICS, RATHER THAN FIGURE IT OUT 
ON THEIR OWN? 

I think so, yeah. I would like to think that If I show them three or four 
times and then turn them loose, they have good examples to follow. What 
I try to focus on Is trying to have them look at examples and be smart 
enough to go back and put In the new numbers for the problems so It will 
work. (13-14; 20-5) 

Other 

It frustrates me to see them Just turn off on a problem like that, where 
It could be fun, and then you can try to talk about okay, you're going 
to do It the long way, can you think of a short way to do this that might 
not be so much work? When you try that now, I think they're so used to 
either the way I've taught them or the way they've been taught, that they 
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don't want to listen to that. They don't have time for that. They're 
not used to It. 

THEY JUST WANT TO GET THE PROBLEMS COMPLETED? 

Yeah, "Give me the homework, Mr. [Teacher 9] I know what It's going to be. 
It's a page of dittos I know. I want to do It now, I don't want to do It 
t( ight." (15-16; 22-6) 
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for the Problem-Solving Unit 



TEACHER 1 



Time. .Spent .P.lAn.n.lna 
6-7 hours 
S.tejs. .lri.P,l.ann1.n.g 
Group Planning 

(1) Looked at four objectives 

(2) Gathered materials 

(3) Pooled resources as group and made decisions; added keywords 

(4) Chose problems 

Lesson Organization 

Well, first of all, you have to organize everything around the system 
that's here between taking role and things coming at seventh period 
announcing the end of school. You have to figure out how you're going to 
have the most organized, least Interruptlve class to where they can all 
work as a unit and not be Interrupted constantly. So you try to figure 
out different methods, and that's one of the things we thought of Is 
either using the overhead or having a problem on the blackboard so as soon 
as they come In, they have something to capture their Interest while you 
can take role and get things organized as quickly as possible. (10; 4-14) 

E.g.s1.e.s,t..PAr.t. 

Actually I think determining your goals, what skills you wanted to teach 

was fairly easy. It's knowing how to go about that that's not necessarily 
the easy part. (12; 23-27) 

H.ar.d^sA ,PArt 

Coming up with the problems for the tables and diagrams. I found that 
there were very few problems that unless they were already In a table or 
diagram, you could come up with that. (12; 17-21) 

Difference. .F.r.om .H.orjna.1 Planning 

I'm trying to think of what It was. I guess I was probably more specific 
In my mind Just exactly what I wanted to do. Usually when I plan a lesson 
I have objectives and goals, but this time I was out of necessity much 
more specific, and my time allocation had to be much more precise.. ..Prob- 
ably a little bit harder In that I think word problems generally are har- 
der to come up with and present In a manner that's Interesting for kids. 
(13; 10-18) 
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Ab.se.n.c.e. o.f .T.ex.tbo.o.k 

I had multiple textbooks to use. I went through a whole slew of them to 
try to come up with the type of problems I want, and It's amazing how few 
of them had them. (13; 25-27) 

Hojuework .PaI I cy 

Probably If there Isn't a textbook It will be a xerox sheet of paper and 
It would not be a lot of word problems because I find that when students 
have too many word problems, they don't do them. They would much rather 
work out just the straight math problems and will do 20 or 30 of thcoe, 
but 10 word problems Is more for a homework assignment. (16; 21-27) 
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TEACHER 2 



Time. Sjient. .Planning 
5 hours 

Steps In. ^Planning 
Group Planning 

(1) Looked at four objectives 

(2) Gathered materials 

(3) Pooled resources as group and made decisions; added keywords 

(4) Chose problems 

Le.s.son Organlzaitlon. 

I think weVe pretty much going to teach It the way we normally teach our 
lessons— Introduce It, practice, discussion, boardwork, transparencies, 
and then get the students worksheets. .The normal flow of teaching. We 
don't plan to do anything different because we felt that by being part of 
this group that we needed to be certain of our teaching and curriculum, 
teaching styles and teaching methods. We would try to stick with those 
as opposed to trying to come In with something new. (7; 17-26) 

Ela.s.l e.s t Mrt 

Deciding how many days we were going to spend. (10; 17) 
Ha.rde.s.t Pa^X 

Sticking to just these four, making certain that we zeroed In on these 
four skills and not extend It to other skills that are Involved with 
problem solving. (9; 25-27) 

Qlf f ere.n.c,e. F.rojn XQ.rjnal .Planning 

Not different at all. (11;10) 

A^b.segce, .of J,extbpo.k 

It didn't bother me at all because I don't usually rely on a textbook. I 
like textbooks but I believe that they hold you too closely to just certain 
things. (11; 16-18) 

Homework 

Well, the homework Is given In the class, and then It's due the next day 
at the beginning of the class, and then we go over the materials and eval- 
uate and discuss It and see where the problems were... .But they do have 
ample time In the classroom to work on them. (15; 17-27) 
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for the Problem-Solving Unit 



TEACHER 3 



Time. Spent. .Rlan.n.1n.q 
4-5 hours 
St,ej)S. In, P.l Anqing 
Group Planning 

(1) Looked at four objectives 

(2) Gathered materials 

(3) Pooled resources as group and made decisions; added keywords 

(4) Chose problems 

Wesson. OraanlzatloA 

Yes» but I didn't think about that before I planned the lesson because I 
figured however I wanted to present the lesson would make a difference as 
to how I had them do what and when. For Instance, on one of the days» 
weVe goinq to start our reviewing and then get some more on that skill. 
But I didn t do that until I found out that I had enough Information on 
that skill to spend a few days on It. So I sort of structured my lesson 
plans around the material that I had» so I really didn't preconceive on 
this day I have to start out reviewing. (4; 15-24) 

Easiest Rart 

Probably writing It all down once you've figured It all out. (5; 15) 

HArd.e.s,t. P.art 

Probably assimilating everything Into order and also choosing what exactly 
Is going to — how you re going to present the skill— then sorting through 
the different Information to determine how useful It was or whatever. (5; 
20-23) 

Dl ffer.e.nce. Frojn .N.o.rma.l..P.lArin.1n.g 

Usually my regular Instruction Is somewhat centered around text objec- 
tives, and I didn't have a text. I had four points with which to make my 
own text. (6; 24-26) 

Absence .of. Te;c tbook. 

Well, In the regular text. If I'm teaching addition and subtraction of 
Integers, there s set rules and the book explains the rules. Any supple- 
mentary material Is going to explain the rule the same way, so If you 
need that Information you can get It. Here It was the concepts were a 
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bit more abstract, ...So you had to sift through a lot of stuff before you 
made sure that you were teaching exactly the skill that you wanted to 
teach. (7; 5-20) 

HojTfew.orX .policy 

I try to avoid giving a lot of homework, because I basically don't want a 
lot of materials taken out of the room but I won't hesitate to assign 
homework If I feel they need to complete something. So most of the days 
they'll do a lot of the work In class and then maybe two of the days 
they'll take stuff home with them. (13-14; 27-5) 
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TEACHER 4 



No lesson plans were completed. The following excerpts Indicate some of 
the difficulties this teacher experienced during planning. 

It*s all mumbled In my mind. I cannot sort through It at all. I*m try- 
ing to sort through an Idea for problems. I talked to [Teacher 7] on the 
phone last night. She said she*s just going through and adding problems 
one day and subtracting problems another^ multiplying problems and so 
forth. I feel that*s okay» that's one way of doing It, but then they 
just say no, that If youVe doing straight adding—like today weVe doing 
adding and 1t*s not a word problem any more. So Td like to try and mix 
It up so that they do have to think. (3; 5-14) 

OK. Now I*m having a hard time putting It down like In an outline form. 
It just Is really hard for me to do. I want to also do the diagramming 
and I want to go through here and find things. So that^s one lesson I 
want to cover. I want to talk for one lesson on vocabulary and then just 
keep on drilling on these two parts. When I was reading In here [the 
teacher *s workbook] about the approaches to word problems— I want to go 
through like the common sense approach. Does It make sense? Thinking 
about It. But 1t*s so hard to keep their attention long enough to get 
some fine points In. (4; 6-16) 

So, I don*t know. I*m at a loss. There are certain things I want to 
cover, and then part of the time I just feel I*m giving them word prob- 
lems for practice. (6; 6-8) 

For some reason— I don*t know If 1t*s a mental block or there*s just 
overwhelming materials— and I have to sift through It to find exactly 
what I have to do. I*m having a real difficult time getting It together. 
DO YOU THINK THERE •S ANYTHING THAT WOULD HAVE MADE YOUR PLANNING EASIER, 
ANYTHING IN PARTICULAR? 

Well, 1t*s just so vague. I mean like these are the objectives to cover 
and you can use any materials you want any way you want to use them, 
which Is a lot. Then you feel like you have to sift through and kind of 
come up with some organized plan. There *s just so much to word problems. 
There*s just a lot of stuff you can cover. (7; 14-25) 

All I can say Is I*m having the toughest time ever. It*s not like I 
haven *t thought about It. I mean I sat there till 11 last night and I 
really don*t know what I*m going to do from one day to the next. (9; 
15-18) 

...I decided last night that I was going to have to tell you guys that we 
don*t have an overall lesson plan because I have to do It Intuitively. I 
guess that Is what I*m going to do. I*m just going to wing It and see 
how It goes from one day to the next. (10-11; 28-4) 
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Interview Excerpts and Summaries on the Planning Process 
for the Problem-Solving Unit 



TEACHER 5 



Time Spend. .Plamnlng 
12 hours 

S.tej.s. .In. .P.laTin1.n.g 

(1) Looked at four objectives 

(2) Found problems 

Le.s.son Organize tl.gn 

NOj I don't think I'm going to change the way I teach. That's why I gave 
this preliminary work because I thought— I didn't know what was really In 
the spectrum. I'm just going to give them these work problems from day 
to day and see how they can handle them. (8; 4-8) 

EAS.1e,st PatX 

Copying the problems. (9; 13) 
Kardes.t .Part 

Finding the time. I don't think It's difficult for me to plan the unit. 
I think the toughest part In doing any of these things, unless you're 
really— If you were a new teacher and only had a year or two— I think 
It's going to be more difficult. But you know I have kind of an overall 
picture of what I think we're driving at, so the difficult part Is merely 
organizing myself to get It down In concrete form.... (8-9; 26-6) 

Dlffere.nc.e. jrrm .Nonnal P.lAnnlnci 

I didn't go about It any different than I would have ordinarily. (12; 
18-19) 

A.bs.€^nc.e ^of, Je.x.tbo.ok. 

It's easier to have a good textbook with good problem solving stuff In 
It because It's together. (13; 21-22) 

RomeworX .Poll cy 

Usually If they don't finish a lesson In class they have to take It home 
and finish It to have It ready for tomorrow. (17; 3-5) 
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for the Problem-Solving Unit 



TEACHER 6 



Tijne. Spfent Planning 
2 hours 

SAep.s, ,1.n P.l An.nl.rig 

(1) Examined workshop Information 

(2) Added keywords 

(3) Chose problem 

Ue,s.s,on Organization 

To start with the simplest thing and go to the things that were more com- 
plicated... .The only thing I might do—and I *ve done this before, too, In 
class, so 1t*s not really changing things — Is on the non-routine word 
problems I made the kids work together. And I*ve done that before, like 
on geometry and things like that, I *ve made them work In groups before. 
But other than that nothing Is different. (4; 6-14) 

Easlfts.t ,PArt 

I don't think that the whole thing particularly difficult so I can't 
really say... (5; 27-28) 

Hairdes^t Mrt 

I can't think of anything that was particularly easy or particularly hard 
either way. It was just a routine thing that could be done. (5-6; 27-6) 

Difference From .Morml P.lAnnln.g 

It really wasn't any different. (6; 28) 

Abs.enc.e. ,o,f T.eAtbo.o.k. 

That really didn't bother me at all because at the beginning of the year 
I didn't have a textbook.... So this was really relatively easy because 
all the Information was In one place. So It didn't really bother me at 
all. (7; 11-18) 

Hon}e.w.o.r.k. .P.o.l.l.cy. 

Homework will be anything that they do not finish In class. They will be 
given class time to do their work, and If they don't finish It It will be 
assigned as homework. That's the same thing as my regular class. (11; 
8-11) 
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for the Problem-Solving Unit 



TEACHER 7 



Timfe Spent PlAnnlng 
1 hour 

Steps. In. .P.l.a.nn.lna 

So I sat down at my dining room table and I said to myself that this task 
Is going to take me exactly one hour because I had to paint the house. 
So I sat down and did It In one hour Instead of procrastinating about It. 
I sat down, took the Information... And I thought now this Is what I'm 
expected to cover In six days and I should be able to do It leaving one 
day for review. And I wanted to do that Michael Jackson thing, and that 
Incorporates so many skills. I thought It would be a qreat way to finish 
up the unit. (3; 17-21) 

L.e.s.sAn Organization 

Well I knew they had to have a classroom explanation and they had to have 
a dally assignment with a worksheet. So that was pretty much It. I knew 
there was going to be two things going on. (2; 3-6) 

EasJeAt.PArt 
Hanctes.t^^^art 

Tm so used to planning lessons after 10 years of teaching that I don't 
think this Is particularly difficult and I don't think you asked a whole 
lot of me. You could have asked a lot more. You could have asked me to 
specifically write and state objectives each day and you didn't which was 
real nice of you guys because that's a lot of work. Because there would 
a lot of work after teaching for ten years to put this Into educational 
language and spell that many words right. I teach math. (4; 14-22) 

D.1ffe.r.e.ric.e Frm Xorml .P.laLTin.1nq. 

Just a little bit. I wouldn't have been so concerned about say fitting 
Into six days necessarily. I would have been more concerned about sim- 
ply starting It and going until It was finished knowing where I was going 
next, okay? (5; 5-9) 

Ab.sctnc.e. .o.f. Textbook 

No, because I used my Ad d1 son-Wesley they've got In here. You said that 
was okay. So I kept the book. They're going to like this. You know 
what they're really going to like? I thought about this when I planned 
It. They're going to like It that I'm going to stay right on page 32. 
'I want you to look at problems 2, then 4, then 6,' and not do the whole 
page. (6; 5-9) 
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Honte.wQrk p,ol1cy 

Yeah» I'll have It Tuesday but I would say more because I don't think In 
a 42-m1nute period they're going to finish some of these problems. So 
that will be their responsibility. (11; 4-7) 



Interview Excerpts and Summaries on the Planning Process 
for the Problem-Solving Unit 



TF.ACHER 8 



Time Sjent P.l anni ng 
9-12 hours 
Steps, In Planning 

(1) Collected all materials on word problems 

(2) Examined objectives S pulled all materials related to objectives 

(3) Decided on the number of problems 

Les son ,0r ga.n 1 za 1 1 on 

It will be pretty much the same. The first lesson will start off with 
Ideas on problem-solving guidelines, on what to look for In problems, and 
that will be presented as an Introduction to this particular unit. Then 
we'll just take the problems as they come. ...No, It will be exactly the 
same except we won't be using the textbook. (5-6, 21-2) 

Eas.1 e.s.t .Pa.rt 

Probably just running them off.. ..The planning could have been much more 
difficult had I not had some resources other than what you offered to 
fall back on. (7; 8-13) 

Harde^st. p.ar.t 

Deciding what problems to use for each unit, given the materials that I 
had. I wanted to make the problems as Interesting but still as difficult 
to try to get them to think about the problems If possible. Trying to 
establish a 3-page or 25 problem maximum for each day's lesson. (6; 10-14) 

D,1 f f ere nc.e. F.rom Norjna.i. PJan.n.1n.g 

Well, In the regular Instruction you would have a textbook that would 
basically answer all the questions for you In essence and you would just 
present that material from the textbook and the kids would have a text- 
book to work from. (7-8; 27-4) 

Ab.s.en.ce gf Tex.tb.oo.k 

I could have used the textbook and I did have pages Identified that If I 
wanted to use the textbook that would also have reinforced what they were 
doing. But I just decided It would be fun not to liave a textbook. I 
could tell the kids It's going to be a completely different unit for them 
only, so I decided to leave the textbook out on my own. (8-9; 25-4) 
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That there Is homework every day over the material that has been presented. 
There will be new material presented at the beginning the day, and by 
the end of the day homework will be given over that material. (13; 9-12) 
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for the Problem-Solving Unit 



TEACHER 9 



Time. Spefit Plannlnfl 
4 hours 

Steps In P-lantilnq 

(1) Identified the four objectives 

(2) Identified the understanding and solution stages 

(3) Decided one day per objective 

(4) Gathered materials 

Ue.$s.ftti P.rflan1.za.t1o.n. 

Probably I'll try to do that, try to make sure they understand the home- 
work on the previous lesson, anything that was assigned. I almost do 
this as a routine, then present the new material and practice It. I've 
Just kind of gotten Into that routine, I suppose. (7; 1-5) 

I know exactly what I'm going to do. I can look at my plan book and It 
Just days page, page, page. But I know the objectives I have In mind and 
everything I have for that period. (9; 21-24) 

EAS.1e.s.t Part 

The easiest part, probably once I got started gathering the materials and 
Just thinking and mentally going over day by day what I would do. See, I 
didn't write down everything. This Is one of the things I have trouble 
with, my substitutes may have trouble with. I've got a lot of thought In 
this— I've got It all planned-and It doesn't say much. It's Just a sketchy 
outline. (9; 9-15) 

I know exactly what I'm going to do. I can look at my planbook and It 
Just says, page, page, page. But I know the objectives I have In mind 
and everything I have for that period. (9; 21-24) 

Hardest. .?ArX 

Trying to satisfy what you wanted without getting a phony lesson. (8; 
25-26) 

D.l f.f.erenceL F.ro.m NonnaT .Pl.aiin1ti<i 

It wasn't really that much except I tried to make It fit within criteria 
that I might not have thought of. (10; 12-13) 

Absence gf . Textbook 

It didn't. (10; 19) 
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Homwork. P.oll.cy 

Ye*. Ccnerally I don't assign specific homework. Sometimes I will give 
cl a ?swork— homework— but most of the time It's a combination. We try to 
get started on It and then take It home and finish It. (13; 4-7) 
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TEACHER 1 



Overview 

Well I think for the Introduction purposes on the first day all four will 
be mentioned, but then on Day 1 and 2, I will be concerned primarily with 
being able to discriminate between relevant and Irrelevant Information 
and to throw In the concept—they've Heard It already. It's nothing new~ 
1s the key words. They go to bed at night mumbling those words. Then on 
Days 3 and 4 we'll be concerned primarily with problems where you have 
fore-knowledge of the Information— certain things to be able to solve the 
problem— Information that Isn't In the problem— feet and yards. Inches, 
that kind of thing. Then also putting your problem In diagram or table 
form would be In those two days. And I still have a hard time with that 
one. That's the only one that really worries me. And the last two days 
would be on two-step problems. (14-15; 20-7) 

Day 1 

They had the key words that we were using and also that they would have 
enough Irrelevant material, not just somebody's age or something to make 
It seem like It was really Irrelevant but that there was a chance the 
student might misinterpret It. (21; 15-19) 

I want the fractions and decimals as my main point of Interest. (21; 10-11) 
Day 2 

And I've got a list of problems that should require them to make diagrams, 
and I would like to have them, as long as they're going to do the diagram, 
they ought to know how to do It nicely . I think that would be Important. 
I would like to have them again use fractions and decimals as much as pos- 
sible to gain experience so I anticipate picking a lot of problems with 
fractions and decimals both for Identifying Information that's not In the 
problem and also for the diagram or table. (22; 15-23) 

I think the table and diagram part are the hardest for students to visual- 
ize—how to begin to set up a table, where everything goes on that table — 
how to allocate space In a geometrical design to look nice and to be rep- 
resentative of the Information I'm trying to get across. And I think stu- 
dents have a hard time doing that. (23; 20-25) 

Days 3 and 4 

If I felt that they were really Into that ["the information to solve the 
problem that's not In the problem statement" Skill 1], then I would post- 
pone even bringing up this other one about a table or a diagram [Skill 4], 
so I felt that If they were going really well In this that I would leave 
them alone and let them pursue It. The tables and the diagram may not 
come till the next day. (25; 6-11) 
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I like the one about the hand shaking. 'If you have to shake hands with 
four people, how many times will you actually end up shaking hands?' 
(25-26; 27-3) 

Day 5 

Two-step problems.. ..It would be an Introduction day starting with simple 
problems, things that Tm sure that they would have no problem doing. 
(26; 19-25) 

Day 6 

I think what I would do Is I would start out with one of your harder prob- 
lems. I'd like to start out with one of the harder problems and work 
most of the day with those. It would be more of a challenge throughout 
the whole period. And then maybe try to tie In all of these other areas; 
have problems that are two-step that you can make a graph out of. Have 
a problem that's a two-step that also has some relevant Information or 
Information that It's assumed you know already and try to Interweave all 
of that together.... Then as the final thing. I would like to have maybe a 
little bit of a counting budget type thing where you have a lot of differ- 
ent things that all sum up to one thing— a balance sheet or something— 
that show multiple steps and what you can do with It. and then even to 
graph it. That would be the homework. (29; 6-26) 

Tying the Lessons Together 

And trying to find problems that transfer from one day to the next. If 
I finish picking out my problems. I would perhaps try to end the day with 
one. and then pick up the next day with one that was similar to It but 
maybe had an additional Idea thrown in that would start to Introduce the 
new topic area. (16; 11-16) 
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Interview Excerpts on Plans for the Problem-Solving Unit 



TEACHER 2 



Overview 

We're going to spend two days on this one— relevant and Irrelevant Infor- 
mation [Skill 2]. And on tables, diagrams, and Information necessary 
[Skills 4 and 1] we're going to spend two days, and then two days on the 
two-step problems [Skill 3]. (13; 5-10) 

Day 1 

I will be doing the objective on relevant and Irrelevant numerical Infor- 
matlon....! will also be giving them some— I will Introduce the lesson 
with transparencies and talk about key words, what to look for In the sen- 
tence, depending on where the words are placed. Imagine It would take 
probably 10, 15 minutes at the most. And then we'll go Into talking about 
the first skill [Skill 2]. I will be doing activity 4 on the first skill, 
which Is 'The Biggest Star In Pop Music' (21; 3-16) 

Day 2 

On Day 2 I will stay on one [Skill 2].... On that day I expect to give 
them these sheets with the answers and have them show me the process that 
was used to arrive at the correct answer. Because, as I mentioned earlier, 
I'm really concerned a lot about them knowing the steps. For Instance, 
this Is a fraction and they're going to have to add or subtract or multi- 
ply or divide. I will see that they know exactly how to add the fraction 
as well as understand the problem, and be able to decide what part of this 
problem Is Irrelevant, what Is It I don't need, and I will be able to 
determine that by looking at the figures that they've chosen to work the 
problems. (23; 9-23) 

Day 3 (Note that day 3 and day 4 are different from the teacher's lesson 
plans) 

Skills 2 and 3 [Skills 4 and 1] will be presented on the third and fourth 
days. ...I will probably do 2 [Skill 4] on one day and start 3 [Skill 1] 
on that same day and then on the next day, review 2 and review 3 and com- 
plete 3. (26; 3-8) 

Day 4 

• ..I'm going to allow them some time on that day to start thinking about 
their problem that I want them to write. (29; 23-25) 

Number 3 [Skill 1]. They'll be doing the review of 2 [Skill 4] and com- 
pleting 3, and then they have these problems to complete. This I will 
send home, have them take with them as homework because I am sure that I 
will ask them to write their own word problems, and as I said, I'm doing 
it at the end of 3 because I believe after they've gone over the three 
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concepts or three skills, that they should be able to write a word prob- 
lem, and then this will be taken home. (30-31; 22-2) 

Days 5 and 6 

Alright, on 5 I'm going to spend the last two days on the fourth [Skill 
3] and that's the multi-step. (31; 11-12) 

Because these are multi-step but I'm going to use this little tic-tac-toe 
because I think prior to this there has not been a lot of things that have 
been super, super fun where the kids will look at a tic-tac-toe game, they 
are learning the skill, they'll look at the game as something fun. (32; 
7-16) 

Tying the Lessons Together 

Yes, with the problems that we chose. ...Well, one of the things I'm going 
to do is have the students write their own problems, all of the students, 
and then we're going to put them together and give them back to the stu- 
dents to work out. So we felt that could be one way of tying all the 
material together. And that's about it I think. (15; 2-8) 



15b 

C-47 



Interview Excerpts on Plans for the Problem- Solving Unit 



TEACHER 3 



Overview 

Some are going to be mixed. The relevant and Irrelevant Information 
[Skill 2] Is going to be Introduced on the first day, and I'll find some 
easier problems with that. Then when they come back, we're going to 
review that skill and we're going to go farther with It. So that will 
have two days. The reason I did that was because not only Is It Impor- 
tant but I have plenty of Information on It. You know, that had some- 
thing to do with It. Plus It's a useful skill. Then I plan to test 
them a little bit on that skill to give them a sort of recapitulation 
type deal, so that they can draw conclusions from It. Then we'll look 
ahead at representing diagrams and tables [Skill 4]. There's enough 
activities on that and that Is very useful, especially later on In more 
complicated word problems— to drop things out and to separate facts— It 
helps you see. So I'm spending two days on that, and the rest are one 
day skills. (8; 2-17) 

Day 1 

Mainly key words and Introduce relevant versus Irrelevant and a possible 
activity. ...I'll assign these problems here probably. That's why I said 
assign problems [in lesson plan], but I don't know how many I'm going to 
find, because I don't know about the time. You know, you have to go with 
the flow. If we don't have as much time I won't assign as many problems. 
(13; 2-13) 

Day 2 

We're going to review relevant and Irrelevant and then do problems. (13; 
20-21) 

Day 3 

Represent with a diagram. Information with a table or diagram.... We' 11 
probably check the work that they did the previous day because there Is 
no way we're going to have time to check It all. So we'll check the work 
and we'll start this new skill and do a couple of activities to Introduce 
the skill. Then I'm going to give them problems 1-5 that we wrote our- 
selves, and they're right here. And they have to draw tables and dia- 
grams for those five problems and hopefully that can all be done In class. 
(15; 1-15) 

Day 4 

Using a table. There's a bunch of tables and It shows them how to put 
things In columns and sort of organize statistical Information from a 
word problem. (16; 17-19) 
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Yeah, we'll pretty much work through all this together, and then there 
won't be really any homework. That'll take the whole day. (17; 2-4) 

Day 5 

Missing Info, identifying Information to solve the problem that Is not in 
the problem statement.... Yeah» there's 11 problems. (18; 12-19) 

Day 6 

Identifying the Intermediate step In a two-step problem. (19; 22) 

Then we have some problems in T1c-Tac-Toe....The other teacher gave them 
to me. And in talking with her about why she chose those, they were sim- 
ple enough so that they can say okay, yes I do have to go on and do 
another step. It wasn't like they had to sort of decipher it on their 
own. They were taken through all the steps. It's more of a game too, it 
makes it more fun. I thought that would be a good way to end it. That 
would be Day 6 with more of a fun game type skill. (20; 2-*14) 

Tying the Lessons Together 

They should flow together, mainly if you review the points that you did 
the day before and then go on to — for instance—the key words are going 
to be found throughout all of them, so that's a constant review of that 
skill. (9; 23-26) 
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Interview Excerpts on Plans for the Problem-Solving Unit 

TEACHER 4 

No Plans 
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Interview Excerpts on Plans for the Problem-Solving Unit 



TEACHER 5 



For the interview, the teacher had the first four days of handouts— the 
handout headings are given in parentheses for each day. The final two 
worksheet titles were: Day 5 (Word Problems That Contain Irrelevant 
Information) and Day 6 (Multiple Step Problems That Contain Irrelevant 
Numerical Information). 



Overview 

No, I didn't mix them [the skills] up. I thought about that, but I 
thought these are seventh graders again. I thought Td just leave them 
in an escalating form and go from simple to difficult. I thought when 
they got through, when they get through with that [Days 1 thru 4], I 
might follow it up — just to take a look and see—and give them some that 
mixes up all kinds of things. But these are just going to go through. 
Well, I think if this is a learning situation you might as well just keep 
in a pure form and go through each one. At least maybe they can see the 
pattern, and if the pattern sticks in their mind, then they can apply it 
later on. But I think if I mix all that stuff up, I think they would 
have a little more difficulty. I don't think they could do as much. (14; 
7-19) 



Day 1 (Relevant Numerical Information) 
Relevant numerical information. (18; 7) 

We're going to have 15 problem-solving word problems. (18; 12) 

This is going to be straight seatwork, where they have to sit down and 
read. Like I've been telling them, they've got to develop their leading 
ability and read three or four times until they understand it, then plan 
your solution. (18; 14-17) 

I read them [the problems] and thought that I'd pick some that were easy 
and some that I thought were a little more difficult. So I thought they 
wouldn't be stereotyped as to difficulty. They should vary a little bit. 
(19; 3-6) 

Day 2 (Problem Solving) 

Lesson number 2 is still in the same category only the first lesson was 
probably add and subtract whole numbers and fractions and problem solving, 
and I see the fractions are kept fairly simple so that they're not get- 
ting involved with denominators and things like twelfths and one-fourths 
or 36ths and things like that. (20-21; 25-3) 
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They'll be similar [lessons 1 and 2] except that they'll be doing multi- 
plying and dividing I think. I took one day for adding and subtracting. 
The next day will be multiplying and dividing whole numbers and simple 
fractions. (21; 7-10) 

Well, simple arithmetic so they could concentrate on the words and think- 
ing about how to go about solving the problem rather than getting bogged 
down In arithmetic or something. (21; 15-18) 

Day 3 (Problem Solvlng-Mul tiple Step) 

Lesson number 3. These are multiple step, so most of them are two steps 
I think. So they're multiple steps but they start with simple arithmetic, 
whole numbers, like I've got about four problems with whole numbers and 
then they have about six problems with some fractions. (21-22; 24-1) 

There's a little bit with money In here or something, but again. If 
they're going to concentrate on problem- solving ability, then we've got 
to keep some of the arithmetic simple. You can lose what you're trying 
to accomplish If you get bogged down In the arithmetic. (22; 16-21) 

Day 4 (Word Problems with Irrelevant Information) 

Okay, this Is a follow-up on that. Oh, this Is word problems with Irrel- 
evant Information. So there's usually a statement In each one of these 
that has some fact or data that's associated with what they're talking 
about but not necessary In working out the problem. (23; 9-13) 

Days 5 and 6 

See now I haven't got 5 or 6 made up, so In 5 and 6 I'm going to orient 
around using a graph or a tdble like number 2 says and number 3 [Skills 4 
and 1]. (24; 21-23) 

Tying the Lessons Together 

No, nothing special, except that they would escalate In sort of the way 
they've been going through the year.... They go to the whole numbers, to 
the fractions, with the add and subtract first and then the multiply and 
then the multiply and divide. (15-16; 26-14) 
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Interview Excerpts on Plans for the Problem-Solving Unit 



TEACHER 6 



Overview 



OK, generally I start it off with things that I thought were easy, that 
would be kind of a review. I started off with addition and subtraction 
and then addition and subtraction of fractions and then multiplication 
and division, multiplication and division of fractions. I thought that 
was a logical progression. Then I went into stuff that had irrelevant 
information, stuff that they had to sort out. Then I was going to do non- 
routine word problems but then I got this other thing on consumer math 
and I thought maybe instead of non-routine word problems which maybe they 
wouldn't use I would put some stuff in from consumer math, but I haven't 
had a chance to do that. (1; 8-19) 

Day 1-Day 6 

Okay, those are just going to be things that we* re going to go over as we 
go on. They're right here, these four [the four skills]. This is what 
I was talking about in addition to vocabulary. These four things would 
be used in everything that we do in addition to vocabulary, because I 
think vocabulary was omitted from this. So I thought that was important. 
But we are going to u:>e, well separating relevant nuinerical information 
[Skill 2] would be something that we wouldn't do until Monday the 14th 
of May [Day 5]. Then representing the information in the problem through 
a table or diagram [Skill 4] could apply somewhere in here, maybe even 
in the addition or something. Then identifying information necessary to 
solve the problem that is not in the problem [Skill 1], that would pro- 
ably be relevant and irrelevant on that one. And then identifying the 
intermediate step in a two-step problem [Skill 3] would be maybe in the 
first day because I think there were two-step problems in addition and 
subtraction. And vocabulary would be throughout. (3-4; 12-1). 

Okay, 'Separating relevant numerical information from irrelevant numerical 
information contained in the problem statement' [Skill 2]. Okay, what I 
thought I would do would be that on the 14th [Day 5] and that would be 
irrelevant information, and we would go over some problems and we would 
decide what had to be done and then I would have the class tell me what 
wasn't necessary in order to do the problems.... 'Representing the infor- 
mation in the problem statement through a table or diagram' [Skill 4]. 
That was something I thought we could do in the first one or two days, 
maybe the first three or four days and just do a diagram or a table for 
them to give them an idea about how to do it and maybe require them to 
do one or two problems doing that, and then 'Identify information neces- 
sary to solve a problem that is not in the problem' [Skill 1]. There are 
some problems that I chose that are like that, specifically to satisfy 
this one. And that would be throughout I think. And 'Identify the inter- 
mediate step in a two-step problem [Skill 3], that's on the 9th [Day 2] 
and the 11th [Day 4] I think that we're going to start working on that. 
(7-8; 23-17). 
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Tying the Lessons Together 

You mean with each dally progression? Yes, that's partly what the vocab- 
ulary does. It ties the lessons together, and It's also In the order of 
progression so that once they've gone through the addition, subtraction, 
multiplication and division of whole numbers and fractions, they are using 
things that are relevant and thus they get Into things that use all of 
those together, and they have things in there that are Irrelevant. And 
again, the non-routine problems are another progression. (10-11; 21-2) 



Interview Excerpts on Plans for the Problem- Solving Unit 



TEACHER 7 



Overview 

Each day as I go through this they're going to be told 'I want you to 
look for important information.' I can't really have them circle in the 
book but I can have them point and circle it on the worksheet. Then I'm 
going to say to them 'I want you now to put this into mathematical terms.' 
Throughout the year I always talk about mathematical terms, making a math- 
ematical sentence: '3 + 2 is '. Then draw pictures if needed. I've 

always encouraged kids to draw pictures. Then I want them to solve it 
and I think it's very important that they label. I don't allow them just 
to give me numbers floating around. .Then I want them, at the end — this 
is very important I think— is go back and see if it makes sense. (8; 6-22) 

Day 1 

I would say addition. (14; 1-3) 
Day 2 

Subtraction — whole number and fractions (16; 16) 
Day 3 

The third day we've got multiplication. (16; 27) 

...this class has worked very little outside their textbooks so they're 
going to be more secure with a textbook. So that's why I want them to 
see the textbook, go through these, and then be given a sheet that has 
the same kind of thing. If I throw something else at them they start 
whining and crying and I can't do anything. (17; 5-13) 

Day 4 

This one for some reason covers extra. I know, because we have decimals 
in here too. Whole numbers and decimals and fractions, so that's why. 
(17; 22-26) 

Oh yeah, I expect them to be able to handle all of them [Whole Numbers, 
Fractions, Decimals] because we've covered units and units of these things. 
(18; 4-5) 

Day 5 

Okay, so Day 5 is multi-step. (18; 7) 
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Day 6 

And the last one was the review. Because I felt that the Michael Jackson 
thing sort of used everything. And another thing possible here Is If I've 
gone through and discovered that they're really weak on certain things, I 
may go over something else that day. (18; 9-13) 

So tlu r .;,.son I chose that [a non-routine problem] at the end to do it 
because I'm assuming as you that they're going to have success all the 
way through and they'll be willing to try something like that. If I In- 
troduced that on the first day. they'll get frustrated. I know we think 
kids like puzzles and they like to solve things but I don't find that 
they really do. They also don't like to be In a state of confusion.... 
Yes, because then they'll feel good about the unit, and they'll think 
they have succeeded. But they should succeed at this because we've 
covered all these operations and all these things carefully throughout 
the year. (20; 3-16) 

Well, for Instance, The Biggest Star In Pop Music [Michael Jackson Prob- 
lem], they've never had something like that where they have to read the 
whole thing. I have a few low readers In the room, not a whole lot. I 
have high Interest there but they're very Immature at times: "What do I 
have to do now?" For Instance, when we were finding the area of a circle, 
they're taking pi and squaring It. Because It took three steps they were 
just falling to pieces because they want to do one task and have an an- 
swer. So that's another thing I'm going to have to be teaching them— 
that It takes several steps to get your answer. (21; 5-15) 

Tying the Lessons Together 

There Isn't a separation In mathematics other than probably verbal, but 
I don't really see a separation even though I'm going to use different 
operations. The reason to use different operations each day Is for 
familiarity of them, really. That you're going to add— ok, today we're 
going to add whole numbers or fractions— and they're going to be comfort- 
able. They like a secure environment. It's partially my fault. '.10; 
12-19) 
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Interview Excerpts on Plans for the Problem-Solving Unit 



TEACHER 8 



For the Interview, the teacher had a single page outline. This outline 
Is given In parentheses for each day. 



Overview 

One [Skill 2] Is covered the first and third days, two [Skill 4] through- 
out the whole unit, number 3 [Skill 1] Is covered the second day and 4 
[Skill 3] Is covered the fourth day.... This Is the unit, but there Is all 
this opportunity to add additional Information, and that's what my plans 
are. And that's when I'll develop the non-routine type problems, probably 
the fourth or fifth day. or even the sixth day. Give them a couple of 
non-routine problems and have them think It through. So they're going to 
get everything that you have, but this Is how the unit Is going to begin. 
This Is the framework, the foundation of the unit, and then I'll just add 
things to It as I feel necessary. (23; 4-21) 



Day 1 (Solving general word problems by using facts given) 

Solving general word problems, problems with relevant facts given. (16; 
16-17) 

...I chose them [problems] so I would have at least 25 problems per day 
out of three pages. (17; 20-23) 

Day 2 (Identifying and solving when applicable problems that may not 
have enough Information to solve a problem) 

Well I think one of your objectives Is to 1dent1fy~your understanding 
stage or something like that—Is to Identify problems that have Irrele- 
vant Information In them. This particular assignment Is to help them see 
that not always Is everything In the problem [Skill 1]. They need some- 
thing else to solve the problem which I hopefully will be able to get 
them to sense or to read more explicitly, more accurately. (20; 13-19) 

Day 3 (Solving problems that have both relevant and Irrelevant Information) 

Well this one again, where the first one was Identifying problems, lesson 
2 was Identifying problems that did not have all the facts needed to solve 
the problem. So the first lesson was Identifying Information not In the 
problem that you can solve. The second day Is finding all the needed 
facts from the problems. So obviously here again there Is Irrelevant 
Information and they have to be aware of that, and I've also used some of 
your questions in order to fill out this assignment.... you' 11 notice that 
I put four on one page, and It should go well. This lesson Is more an 
objective one. [Skill 2] (21; 13-24) 
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Day 4 (Identifying the Intermediate step In a two-step problem. What 
must be answered before the problem can be solved.) 

Now lesson 4 Is Identifying two-step problems [Skill 3] which means that 
they have to do more than one step using Information given In the problem. 
This may be a little more difficult but I think once we get the rhythm 
going for It and the explanation and everything Is identified, I think it 
will go fairly well. (22; 10-15) 

Day 5 (Loarn to check answers to see If they make sense) 

Lesson 5 Is 'does the answer make sense?' This Is one In the understand- 
ing stage. (22; 21-22) 

Day 6 (Review of word problems) 

Lesson number 6 Is— like I say~just a combination of everything. That 
1s» this one we're doing some problems with a lot of fractions and multi- 
plication and things of that sort. We're taking Information from a graph 
or from a chart and utilizing it In the problem. Now throughout this 
v*hole assignment I will be giving them other problems to do which will 
relate to objective 2 or 3» the one that describes diagrams, how to dia- 
gram problems.' (23; 11-18) 

Tying the Lessons Together 

Well, I tried to do that while I was putting these together. All the 
worksheets are related to the same topic for each day hopefully. (12; 
11-13) 
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Interview Excerpts on Plans for the Problem-Solving Unit 



TEACHER 9 



For the interview, the teacher had a single sheet with the first four 
days linked to the four objectives. This outline is given in parentheses 
for each day. 



Overview 

Tm going to do one each day and then the last two days Tm going to mix 
them, (11; 4-5) 

I just wanted to get these four in and had the six days, so I figured, 
OK, we'll get in and then we'll break it down in the last two and prac- 
tice picking these out and using them. (12; 6-9) 

They're not open in a sense [the last 2 days]. I just plan on that day 
after I see how things are going. Like with these first four days I'll 
be strict with that just in fairness to get all these objectives out. 
Then whatever feeling I had after the second or third day then I'll begin 
to fill in the fifth and sixth days, which I think needs to be done. 
(16; 22-27) 



Day 1 (Separate relevant from irrelevant) 

First I thought about what we were going to do and I chose my focus here 
which was going to be separating the relevant from the irrelevant. I put 
down as a little ex'^ a 'choosing the correct operations.' You didn't do 
that... .Yeah, I just wanted to focus on they were going to have to remem- 
ber to do these operations and how to think about them and key words and 
so forth that are going to make you do one thing or another. (14-15; 
25-19) 

It's going to be discussion, seatwork, then homework. That's probably 
going to be typical of all four of these. (17; 21-22) 

Day 2 (Represent information on a table or diagram) 

I picked these [the worksheets] because they seemed to be things that 
could be drawn by the kids and diaarammed. I'll probably hide the answers 
on at least two of them. But they re problems I picked because they're 
physical types of things they can draw or diagram. [Skill 2] (20-21; 
25-2) 

Day 3 (Identifying missing information) 
Finding missing facts [Skill 1] (22; 4) 
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Day 4 (Find the second step in two-step problems) 
Two-step problems [Skill 3] (23; 27) 
Days 5 and 6 

They would be mixed. There would be activities, a little bit of seat- 
work activities. If theyVe doing well we'll try to figure out some kind 
of, you know, break It up so theyVe not just sitting there. (25; 4-7) 

I haven't really focused on that lesson yet. Typically you said do what 
you would do. I have left the last two days kind of open, semi-open. 
(16; 3-6) 

I know what I'm going to do but I don't know exactly what I'm going to 
do In a sense. If we're weak on one then I'll focus on that. Or If It's 
not going like I want It to then this will give me a little bit of time 
In there to adjust and get different material. (16; 6-10) 

Tying the Lessons Together 

The last two days. The whole thing Is going to go as a whole. I'm gotng 
to explain to them the first day what our objective 1s~to cover these 
four. So It will be tied In that sense. It Is all problem solving. And 
then the last two days they'll all be Inter-tied. (12; 12-16) 
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Post Interview Excerpts 



TEACHER 1 



Did Unit Go As Planned 

No» I think It went much slower than I had p1anned....I felt like I had 
to go over It more on a problem by problem basis rather than just an 
Idea or different concepts and we didn't cover nearly as much as I 
wanted to. 

WHEN DID YOU DECIDE TO SLOW DOWN? 

Day two. Day one I decided that we were going too fast for some kids* 
TOO MUCH MATERIAL? 

Too much material and they wanted to bring In too many different aspects 
In the amount of time we had» and I didn't want to have to rush through 
It because I thought the basic concepts were Important anyway and there 
was no point In presenting It If I was going to slop through It. 
WHY DO YOU THINK THAT WAS THE CASE. 

Good question. I remember I told you this before and now I can't think 
what I said. A lot of the Ideas were new to some of them» the Idea of 
word sentences and there seems to be a gap In the type of problem, easy 
to hard and I think we need to sort of fill In that gap a little bit 
more—easy to more difficult problems—so they'll understand a little bit 
better; not make a nice big jump and expect them all to follow. We had 
to go back and discuss the problems In a more Individualized basis. 
(1-2; 1-10) 

Major Difficulty 

Coming up with problems that suited our concept that we wanted to teach. 
SO IT WAS HARD FINDING PROBLEMS? 

Yes» hard finding them and It was hard making them up-time consuming. 
(2; 6-10) 

Necessary Time 

Too little, about half as much as Is needed. ...I think twelve days would 
be nice. Then you wouldn't be rushed and you wouldn't lose any kids. 
We've done this for a few of them but I figure you'd have a better under- 
standing If we had about twelve days. (2; 20-26) 

Difference From Regular Instruction 

Yeah. I felt like I was pushing papers too much, giving too many handouts. 
I don't like that concept of "here s a paper, do It" and shove It under 
their nose. I like to be able to present a few problems and then have 
them try to work them around Instead of having to read things and they 
don't understand It. then It's hard to get around to each and every one 
of then; Instead of going over It as a group and trying to Iron out the 
questions before they go home. I don't think we have that opportunity 
for Instruction when we're pushing to do our sheets. (3; 8-17) 
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Students' Reaction 

I think basically some of them enjoyed It. I think It was sort of a 
challenge for some of them» especially the harder problems* such as Baby 
Huey, Things like that they enjoyed getting Into because It's different 
from what we've done before. And the graphs and the tables, I don't 
know If you had time to look through many of those but I think they 
enjoyed those, 

DO YOU THINK THEY LEARNED WHAT YOU INTENDED THEM TO LEARN? 
I think some of them did, I'm curious to see the results, I think a 
lot of them picked up some Ideas that they hadn't thought of before, 
especially the key word type thing although we've been over It, actually 
picking It out and circling It I have done, but I think a whole unit on 
It maybe emphasized It a little bit more. To them It seemed like It was 
emphasized more. We didn't real ly get Into two-step problems, I think 
more of what a word problem Is Is more Intricate and the ones they had 
the hardest time solving were two step problems and we really didn't 
touch on that, (5-6; 7-2) 

Advice to. Teachers 

Have lots of problems, lots of different types of problems and If you 
have time at the end try to Integrate all those different concepts into 
several problems that the kids can use—as many different concepts as 
possible to solve one problem, (7; 15-19) 
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TEACHER 2 



Did Unit Go As Planned 
Yes. I think so. (1; 5) 
Major Difficulty 

I felt the proble"! solving skills that we were asked to teach were skills 
that should have been taught only after students knew other kinds of basic 
kinds of problem solving, and I found that the students did not know the 
basic concepts. So I had to start with that, go through It quickly and 

then try to make certain that the research wanted as well as 

constantly going over the basic things. (1; 16-23) 

Necessary Time 

It was too little time I felt. It was too little time for Introduction, 
discussion, teach */ords anc! review words, and all four of those are Impor- 
tant, so I wojid t::c-h to students. (2; 4-7) 

Difference From Regusr Instruction 

No. I use pretty much the same strategies for Introducing something new, 
picking up something old and relating It, showing them how It's needed In 
order to do something new, and I did pretty much of the same style as far 
as the pattern. It was about the same. (7; 1-5) 

Students' Kea''.t1on 

At first they weren't too excited about It, and I don't think they ended 
up too exalted about It, but I think they ended up understanding It better. 
(7; 7-9) 

Advice to Teachers 

I think probably Intensive workshops on teaching and learning problem 
solving prior to going Into an area If they are unfamiliar with It, If 
they are not very motivated to work on their own to find out a lot of 
Information about It. And I think working In a workshop setting with 
other edU'.c;ors would be supremely helpful. (7; 20-25) 
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TEACHER 3 



Dl.d Uni t -Q.0 As Planned. 

lt*s hard to say If It went as planned, because 1t*s the first time I had 
done It. I wasn^t really sure exactly what to expect but I think It went 
a lot different than I thought It was going to go. 
IN WHAT WAYS DID IT 60 DIFFERENTLY? 

Well, I dldn^t realize how much of a problem there would be with the 
materials themselves. I forget to take Into account the seventh graders 
and the use of the folders for the papers. I dldn^t staple the papers 
together In order because the staple would not have held, and I had quite 
a few papers, so I gave them a paper dip. We11, then you run Into a11 
these problems with papers out of order, people can*t find the right page. 
They don^t have the self discipline to keep themselves organized, and 
that became somewhat of a problem and a distraction. What else was dif- 
ferent? We11 I wasn^t careful enough In selecting some of the problems 
that I gave the kids and I ended up pulling a sheet that I was asking 
them to give the unnecessary Information and there was none. That gets 
a little frustrating when things start adding up on you, you know. You 
think oh, desperation. And then you have students absent that miss what 
you have taught anu you have to go on with the skills because youVe on 
a tine — ^you know. You only have six days and youVe supposed to follow 
your lesson plan and so that became frustrating — what do you do with 
those students that miss? I remember one day there was a field trip and 
I only had half of them here and that discouraged me so we kind of got a 
really bad start. Things seemed to turn out toward the end a 11tt1e bet- 
ter. I think I need to go through my unit too and write more explicit 
directions about what It Is I*m doing so that when students are absent 
then I don^t have to re-exp1a1n the whole thing. For Instance on those 
problems that I said, "Okay, write the unnecessary Information, then 
solve." Well that wasn*t written on the top. I explained the directions 
to the people that were there and said, "This Is what I want you to do" 
and I showed them how to do No. 1 and No. 2. We did the first two 
together. But then 1*11 tell you you have all these people come In tomor- 
row, "What do we do?" You have to say, "Well write the unnecessary Infor- 
mation." "Well what's that?" They weren't here for the lecture. So It 
really became sort of a stressful situation, trying to reteach and answer 
questions and stuff; whereas If they had a textbook that outlined It all 
for them and taught them, then they could just follow the directions. 
(1-3; 6-7) 

Major Dlff lAultv 

The major difficulty... Probably some of the things !*ve already mentioned. 
The materials themselves were not adequately I don't think organized to 
where that wasn't a distraction. For Instance cllpplng-maybe I shouldn't 
have handed It all out to them at once which I did. But I don't know, 
that would have been a hassle trying to hand things out every single day. 
Major problems— absences and having to follow a rigid guideline probably. 
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SO THE PAPER WORK AND THE ORGANIZATION OF THE PAPERWORK? 
Was a distraction, but I don't think It was the major problem. The major 
problem was the strict schedule, not being able to go back and reinforce 
things, not being able to take the time to make sure that aVj. the students 
did all the problems and that they were Indeed learning the skill. It 
was TnTe, you know, I was out of time and what do you do? Unfortunately 
I wasn't able to go back. In a way Tm glad I didn't go back. Had I 
gone back, the latter part of the unit wouldn't have gone as well as they 
ended up doing, because It would have distracted from the time spent on 
them.... Right, and sometimes I as a teacher take things for granted that 
the students have common sense to realize you know, keep the papers In 
order. I said clip the papers that youVe already done so that you know 
where you are. That became confusing. Some were In different places. 
So It was pretty stressful there for the first couple of days, but they 
got used to It and I loosened up a little bit too. It's like teaching 
something for the first time. No fun. (3-4; 10-13) 

Ne.ces.sary. Xlnie 

I think the time Is adequate, but given the time of the year and the 
amount of extra things going, no, I could have used more time.... Maybe 
a couple of days. Spent more time on those graphs and tables, even 
though I alotted two days for them. The first day was an Introduction 
because of those other problems being so long and people being gone, I 
d1dn"t have enough time to do that so It kind of was a domino effect. 
So a couple of more days probably—given this schedule, maybe a regular 
schedule-*-maybe one day would have been adequate. (4-5; 20-5) 

D1 ffere.nce froni Regular I.ns.tr.uctlon 

Yeah. Less work taken home and stuff, which made them have to come to 
class and then finish what they dldn^t finish the day before and then 
sometimes for some of the students that took too long and I was saying 
okay, 1t*s time to quit because If we don't quit we won^t get the new 
skill. So there were some adjustments. (5; 15-20) 

Studen ts ' AeActI o.n 

At first I think their reaction was "This Isn't so hard," and "I can see 
these" and It was the key words and all that. Then I noticed somewhat of 
a trend after that, "Oh, this again?" But I don*t think they minded It. 
I don't think the material was too difficult for them. I think they 
understand the use of each one of the things. I'm not sure how well they 
will use It In the future, whether they will say, "Oh, I should set up a 
table for this." I think they realize that you can set up tables, but 
I'm not convinced that they feel that 1t*s something that they will use 
later unless theyVe reminded that hey, this Is applicable to setting up 
a table, or this Is a key word. (7; 6-18) 

Aclylce. to Teachers 

Well make sure youVe organized I guess. Make sure the level of diffi- 
culty Is not too hard for the kids— the easier the better. They may moan 
and say "Oh this Is easy, but deep down they like easy, because easy leads 
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to learning harder stuff, and I think wit » ! problems the easier the 
better, but then don't be afraid to brand \ from the easy Into some 
more difficult applications where they havv \ iraw conclusions: If this 
means this, then this must mean this. You ( .y, like those multlstep 
things, I think if anything I would revamp whe lesson that Tve done 
because now I know what works and what needs to be more explained, what 
worksheets need to be handed out to all of them to have It to turn In to 
write on the sheets. So that was a problem sometimes too, I would have 
preferred that they just had their own handouts on It Instead of not writ 
Ing on the handouts, (8-9; 26-14) 
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Post Interv.lew Excerpts 



TEACHER 4 



D.id. .Uni t Go As .Pla.nr\e.d 

No, I really didn't have any preconceived Idea of what It was going to go 
like. I think they're getting more excited about It now. They're maybe 
seeing patterns, ways to solve them that I didn't really anticipate In 
the beg mlng. (1; 6-10) 

Major Difficulty 

So I was beginning to look over the material I think and see some pat- 
terns. Remember, I told you I couldn't see myself with word problems. 
That's why I was having a problem. It was so much In the beginning, and 
I couldn't seem to organize It. Then I just kind of picked some themes 
and ratio was one that I thought could be covered fairly easily. It 
really solves a lot of word problems. Then two-step and Important Infor- 
mation or not Important Information. (2; 20-28) 

necessary .Time 

No, I think we were really just getting Into It now. There's so many 
more directions to do, but I think their anxiety over word problems has 
lessened. I'm not sure It's their anxiety or my anxiety, or maybe It's 
both. It's lessened and we can talk about the problems and not just have 
this "oh my god, a word problem, what are we going to do?", "I hate 'em, 
I'm not going to do 'em," which was what you were dealing with before 
this block of time. (5; 21-28) 

I don't know. I wouldn't want to make It any longer than maybe two weeks, 
12 days, maybe 10-12 days. But again It's like one of those kinds of 
things that I don't know until I get there how It's going, and I haven't 
done It before so I don't know, but I think we at least need five to 
seven more days. (6; 17-22) 

Difference .F.rojn .Reg.u.l.ar. .In.s.tructl.gn 

No, not significantly, except for the drawing which was something they 
don't usually do In class. (7; 25-26) 

Students'. Reac.t1.on 

I think positively. I think there was not a great reluctance to do the 
problems. I didn't hear a lot of whining. (9; 9-10) 

Advice, to Teachers. 

To get more materials. Don't count just on the book. It Isn't nearly 
sufficient. It doesn't really handle It, It just gives a word problem. 
You're not really getting Into ways to solve It and maybe there's more 
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than one way to solve it. It seems that with the textbook you're just 
concerned with getting the right answer and you're not really talking 
about the method you're using. I just think that maybe we all need more 
materials and maybe some workshops where we can talk about these and 
exchange ideas about what works. (12-13; 23-7) 



Post Interview Excerpts 



TEACHER 5 



Dl.d Uglt Go As, Planned 

It did go pretty much as planned. If we*d had a little more time per day 
we could have probably made a little different approach, which may have 
helped them go through some of that a little easier; you know, a little 
more explanation and stuff for each type of problem like we did In the 
last few days. But In the first couple I didn't think they really needed 
any because they had had that type of stuff for at least a couple of years 
from the fifth grade on—adding, subtracting, little word problems—so I 
thought we could see what they did on their own on that. And then 1t*s 
like we see what they run Into and then take It from there. So I could 
tell there were difficulties that they would run Into, so I tried to give 
them a little more explanation each day like we did with them today In 
particular. (1; 6-22) 

Ha io.r D1 f f icul ty. 

The main problem would be not— well. It was a decision making thing for 
them. You know, deciding what to do with all these word problems, trying 
to foresee where they were going to have the most difficulty. So I think 
you just have to let that happen and then recognize and do something about 
It. ...Oh, I was aware that when we were selecting the problems, that you 
probably would have wanted to do more In production to all that stuff, 
more board work, exainples; let them see things, let them think about It, 
and let them do the actual paper work. But If they don't do enough of 
them, I don't think you gain much either. Like you can do a lot of ver- 
bal work and put examples on the board together, which I think Is Impor- 
tant, but If they don't get enough practice after that, they don't really 
gain too much either, although they might understand exactly what you're 
doing when you're going through a problem and putting It on the board, 
and everybody— even If It was 100% understood—they've got to do so much 
practice. (4-5; 12-6) 

HftcessAr^, T.ljne. 

I think It could have used more time overall. When we first went over 
this, we had six days and I felt each of those was a work session for the 
kids, and so maybe I could have done It differently— gave them fewer prob- 
lems like six, seven problems, and do two or three In discussions and 
then give them six Instead of ten— things like that. And you might get a 
different result, I don't know.... I think about four more days. I think 
about ten days would have been better. (3; 14-24) 

D 1-f,f Are^c.e Jlrom Jle.g.u.1 Ar. ^I.as tr.u.Qt1.o,n. 

No, I would have been doing some of this problem solving anyway, because 
''Ike I said, these particular books don't have enough of that. (5-6; 28-2) 
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Students' Reaction 

About like they did everything else we do. Their reaction wasn't much 
different than what we do ordinarily when we work out of the book or give 
them a handout sheet, whatever, and this bunch has been about just like 
you see them. (10-11; 26-1) 

Advice to Teachers 

...but like most teachers they don't have time to do a lot of that on 
their own so they're going to go out and collect what they can from all 
the materials that they have on hand and select some from that. So the 
point would be that if there was material that we could get so you 
wouldn t have to do all that work, where you could just go to a workbook 
with good word problems for the seventh grade or each grade—I th^ ' 
that's what we really need being that we don't have it in our part lar 
text. (9-10: 28-9) 
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TEACHER 6 



Did Unit Go. As PlAnged 

Yes, It did basically. It was basically as I planned It. There were a 
few things that I changed as we went along. The first lessons were too 
easy, so I had to add stuff sometimes right In the middle of a class. 
Like I had to put a problem up on the board because everybody would have 
done It In ten minutes or fifteen minutes and It would have been too 
soon. (1; 6-12) 

Ma jor Dif.flc.m.ty 

Difficulty. ..well. It was difficult. ..I assumed that the kids remembered 
stuff that we had done before and that they could apply these things to 
the word problems and the problem solving, and they didn't remember how 
to do the things that we had done before, so we probably should have had 
a review before we did the problem solving. (2; 8-14) 

N.e.c,e.ssary Jljne, 

I don't think there was really enough time.... I think one thing about 
this study Is that It would have been better If It were earlier In the 
year. It was a bad time of year for me and maybe for the kids because 
It's the end of the year. A. had tests to give before and after and every- 
thing and It was just not a good time, and I think that If I had had a 
little more time to think about It and organize It maybe It would have 
been enough time. I felt rushed the week before, just really rushed. I 
had Intended to take some time and rethink everything after I had made 
the lesson plans, because I usually do that anyway with all of my lesson 
plans. I make them up and then when I have a chance I go over them and 
make sure that everything's what I think It should be or see If It's pro- 
gressing properly. I don't think It would have hurt to have more time, 
regardless of the time of year. Maybe two or three more days. (4-5; 11-1) 

Difference. .F.rom .Regiil ar .Lnstruc tl.o.n. 

No, basically the class was done In the same way. They have a little bit 
of Instruction and then they're given their assignment and they had time 
to work on It In class and what they didn't finish they took home. I do 
It that way because then they have a problem and they can still ask me. 
Because even though they say yes, we understand It, when they finally 
start to do It It^s "I didn't understand." (5-6; 28-7) 

Studftrits.'. .Rea^gtlftn. 

Some of them, even though I told them It was going to be run just like a 
regular class, they didn't believe that they were going to have, that I 
was going to give them grades and when I did say, **yes I am taking these 
grades," they reacted with disbelief so I think some of them were goofing 
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off a little bit, but I think overall, especially the last one, they 
really enjoyed It. They enjoyed working with those non-regular... those 
unusual ones. They really enjoyed those yesterday especially. And they 
told me that as I went around. "Hey this Is really fun, this Is neat." 
(6-7; 18-1) 

Mvlce .to T.e.achers 

I can't think of any advice. (9; 10) 
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Post Interview Excerpts 



TEACHER 7 



Did .Unit ,Gp As Planned 
Very much so. 
KaJor .Difficulty 

I was a little disappointed In the results. They'd sit there and they'd 
go yeah, yeah and I'd say put the papers back, and they weren't that good. 
50% or 70%. So I realize that In watching the kids and actually having 
them do It themselves on paper Is a different thing because some of the 
kids who went to the board to do them and did an excellent job didn't do 
that well on paper. (1; 20-26) 

N.e.ge.s.sAry XI me. 

In most cases It was perfect. I would never have spent more than six 
days on It anyway. One thing that could have happened to me that I 
didn't allow for Is I could have had an Interruption In there, and actu- 
ally today there Is an Interruption. If I had walked In that room and 
had half the class gone I wouldn't teach a lesson that day. I would put 
them Into extra credit or something else... .Yeah. It's nice this time 
of year to do something different. One of the reasons I think throughout 
the building some of the kids quit Is the teachers refuse to plan lessons 
that are just a little bit different and that's what you need to do, 
otherwise they just sort of drop out. They need something just a little 
bit different to do. That's why I save measurements usually till the end. 
Then I let them do some drawings with the measurements. We measure the 
room, measure the side of the school. (4-5; 23-15) 

Difference. ,Frojn .Recml^r Instruction. 

Definitely. I found I was talking more. I looked at the clock and half 
an hour or twenty minutes would go by. Of course I had the kids coming 
to the board because I thought It was Important for them to be able to 
take the Information, put It Into mathematical terms, do the calculation 
and put It back In there. Now I realize writing on the board was going 
this way and they don't normally do It, but I wanted them to set some- 
thing up so they knew what they were looking for. (2-3; 21-1) 

Students' ReAc.tlon 

They liked It. They told me that many times. 
WHY DO YOU THINK THEY LIKED IT? 

Maybe because It was different. The worksheets and the activities on 
the board, I don't normally do that and they like that. I don't like 
the kids writing on the board but I did It this time. (5; 20-26) 
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Advice to Teachers 

I don't know. The best thing you do at any moment in any classroom is 
whenever there's a high interest rate» is to stop and do a calculation if 
you've got a kid with a paper route or something. There are moments and 
you have moments even in the math time, (7; 10-14) 
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TEACHER 8 



Did .Unit. Go. \s .P,lan.ne.d 

I'd say It went pretty much as planned, yes, •.•The only changes that 
occurred Is that as we got to the fourth and fifth days I had too many 
problems. I think the number of problems that I had decided on In the 
beginning worked well, but as we got to the more difficult problems on 
the fourth and fifth day, there wasn't enough time to go over each prob- 
lem as In depth as It needed to be done. So I had to hit some and maybe 
leave out a page In order to accomplish everything that I wanted to do 
for that particular period. I think that was the only problem I found. 
(1; 3-14) 

Halor Difficulty 

Probably— which wasn't my difficulty— was that there were absences for 
the students, and since we're dealing with a time line here, they were 
given the necessary makeup work but It was after the fact^ I mean they 
may or may not accomplish all the problems, because when all of a sudden 
Instead of having 25 problems to do they've got 50 problems to do In one 
day. So I think that was probably the only difficulty Is that I had more 
absences than I thought I would have. (1; 17-25) 

He.c,e,s^ary ,T1to 

1 thought given the six days was kind of short. I would want It to be a 
little bit longer and maybe— the way I would have handled It— maybe two 
worksheets Instead of three, and have a little longer period so It's not 
so— I mean a little longer— Instead of having six days, having 10 or 12 
days. But this seemed to be a little too tight. You're packing In an 
awful lot. You're proposing four objectives In six days. I think that's 
a little too much for some kids. (2; 19-27) 

D1-f ference ,Frojn Regular, -Instruction. 

No, I have the same approach for both of them. It's just different types 
of problems. 

DID THE PROBLEMS CAUSE YOU TO CHANGE YOUR STYLE IN ANY WAY? 
No, I used the blackboard just as much as I would any other time. 
DID YOU TALK JUST AS MUCH AS YOU WOULD ANY OTHER TIME? 
I probably talked more, although the nice thing about the word problem 
solving was that for the first page, I'd have the students read the prob- 
lem, whereas In a regular assignment In the textbook, all you have to do 
Is give me the answer because fou** tl^es nine dopsn't need to be read. 
You just tell me It's 36. But with word problems. It was kind of nice to 
have them read the problem. There was something to read, and It gave 
them experience and It helped spread out the activities for the class so 
that everyone had a chance to participate whether they had been absent 
the day before or not. They could still at least read a problem. It 
kind of keeps everybody going. (3-4; 15-5) 
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Students' Reaction 

I thought really well. I had a couple of students that didn't have the 
assignments. Well I had four students that didn't have two assignments 
and four students that didn't have one assignment for the five days. In 
most cases it really went well. There was always good participation for 
most all the problr ,s. There was always someone who had an answer. 
There wasn't a point where it bogged down where it was a wasted day or 
something was just lost that day. I think the material the. was chosen 
by hit or miss was appropriate for their level. Actually it's appropri- 
ate for any level. If we're talking about how long it takes you to 
solve the problems or solve the entire three pages, it might be different 
for an eighth grader as opposed to a seventh grader, but I think all the 
problems are good for any grade level. A lot of students really kind of 
enjoyed it I thought. I mean they were always—on some problems where 
there was a diagram that had to be thought about they really kind of got 
into it. I mean of these problems where you're dealing with how much 
area does the house occupy on a lot and things like that, it really went 
pretty well more than I figured it would. (4-5; 13-7) 

Advice to Teachers 

I thi'nk the primary thing is to have the materials. Most people don't 
teach -hings because they don't have materials. Your materials helped 
and being a teacher having three years' experience, knowing where to 
look, helped me also. So now that I have them all together it will be 
fairly easy for me to continue this process of teaching this problem 
solving unit. I think primarily just rounding up resource materials is 
the key to it. (6; 7-14) 
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TEACHER 9 



D.id. .Unit .Go As Plann.e.d 

I thought I needed more time. If I look at It now» as I planned It It 
was» but I think I would change It If I was going to do It again. I 
would Intersperse It with the actual arithmetic. Like we came across the 
Idea of using fractions yesterday to try to do that. It was obvious they 
had forgotten that» so I would have like to stop maybe for a day or two 
and reinforce that. It appeared then that six days was going to turn out 
to be way too short. Or maybe on the other hand problem solving ought to 
be an ongoing kind of thing that after you think you've taught It then 
you present problems that would use those kinds of skills and see If they 
know how to relate back.... The first four days were pretty much as planned 
and the last two days they went — I wanted to go back to the two-place 
problems and I didn't get to those at all. I thought we would yesterday. 
Then they got so Involved with the other things that we ran out of time, 
and I felt really squeezed. (1; 3-24) 

Ma jor. D.I ff Ic.ulty, 

The things that I saw was that they just couldn't get that abstract Idea 
of problem solving. So I didn't have time to go back and try to relate 
the algorithm to a problem. I felt frustrated by that. (2; 6-9) 

HeAessary Xljne. 

Too little.... What I would do» I think I would change everything. I 
would try to teach arithmetic and then try to Intersperse problem solving 
with that and then again maybe toward this part of the year have a prob- 
lem solving and review that. I think It's going to change my Idea about 
what's going to happen. I'm going to try to get more problem solving. 
(3; 5-13) 

D1ffe.re.rice. From Jle.gula.r J.n struct 1o.n 

No» I tried to teach the same... .Well I used almost exclusively ditto 
sheets which normally I'd use the textbook and ditto sheets. (3; 22-25) 

S.tudents.'. AeAc.tl.o.n. 

I don't know. As I said, the first four days I thought they were pretty 
enthusiastic about It. I would think that most of them felt pretty good 
and a couple of them kind of got a little apprehensive about It after 
that. But generally— overall— they like It. (4; 9-13) 

Ady.1.c.e. .to XeaQh,e.rs. 

Allow a lot of time. (4; 27) 



